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ADVANCE INFORMATION DATA SHEETS 

This publication contains information which is intended to help you evaluate a proposed product under development at Advanced 
Micro Devices, Inc. AMD resen/es the right at any time and without notice to discontinue work on this product or to make changes 
to the product. AMD assumes no responsibility for any errors which may appear in this publication and makes no commitment to 
update the information contained herein. 

PRELIMINARY AND FINAL DATA SHEETS 

Advanced Micro Devices reserves the right to make changes to its products at any time without notice, assumes no responsibility 
for any errors which may appear in this publication and makes no commitment to update the information contained herein. We 
recommend that you confirm the latest applicable product data through your local AMD sales office before placing your order. 

ADVANCED INFORMATION, PRELIMINARY, FINAL DATA SHEETS 

AMD further assumes no responsibiiity for the use of any of its products, conveys no license under any patent, copyright, trademark 
or other right, and makes no representations that the circuits or any illustrated applications are free from patent infringement or will 
be suitable for any particular use or purpose. Reference should be made to AMD's Standard Terms and Conditions of Sale for a 
complete statement of the terms, conditions and limitations applicable to AMD's limited product warranty and patent indemnity. 

Reproduction of any portion of this publication without the prior written consent of AMD is prohibited. 



“Winning requires excellence in product design as well as in 
continuous innovation. At AMD, memory products are the technology 
drivers, the leading edge devices in the company's commitment to 
out-invent the competition." / j a 

^ / Anthony B. Holbrook 
Executive Vice Presickn^nd Chief Operating Officer 


Advanced Micro Devices, a leading innovator of semiconductors, has long recognized that memory technology 
leads the development of all other technologies. AMD's emphasis on memories is further enhanced by the 
company's dual-technology strengths in both bipolar and MOS (including CMOS). 

In developing this array of premium memories, AMD has achieved impressive innovations. The architecture of the 
Am90C644 dual-array memory, built in one of AMD's advanced CMOS technologies, is optimized for high- 
performance video applications. The world's leading CMOS 1Mbit EPROM, the Am27C1024, is the result of AMD's 
unique CMOS process for UV-erasable, electrically programmable memories. 

Not only does AMD provide memory products in state-of-the-art CMOS technologies, the company produces a 
broad spectrum of bipolar memories. The evolution of AMD's ion-implanted, oxide-isolated IMOX™ technology has 
led to the development of high-performance products with increased speed and density. The latest result of this 
process is the world's first 128K bipolar PROM, the Am27S51, with a 35ns access time. 

To accommodate these continuing innovations in process technology, AMD now has two 6-inch wafer fabrication 
facilities in Austin, Texas, for CMOS production. San Antonio, Texas, is the site of the world's first 6-inch bipolar 
VLSI wafer fabrication plant. This fabrication area will concentrate on products in the most advanced IMOX 
technology. 

To reduce system costs, AMD is introducing complex, high-lead-count, surface-mount devices in bipolar and MOS 
(including CMOS) technologies. These and other state-of-the-art packages also increase board density and 
decrease system delay times. 

AMD also offers the industry's most stringent quality guarantee. Every AMD part is guaranteed to 500 ppm (parts 
per million) on all electrical parameters, over the entire operating range. The company's INT-STD-500 program 
ensures high quality in every product manufactured by AMD, for military, industrial, and commercial customers. 
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Bipolar PROM 

Functional Index and Selection Guide 


Listed according to organization and access time. 



























































































































































































































































































































































































Bipolar PROM (Cont'd.) 



Notes: 1. Replaces Am27LS08/09 

2. Contains built-in pipeline registers. Cycle time includes clock setup 

3. 300-mil lateral pin spacing. 

4. Power supply current specified as 1^^ minimum. 

5. Icc are power up and power down current limits respectively. 

6. 400 mil lateral pin spacing. 


and ciock to output time. 
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Bipolar MEMORY RAM 

Functional Index and Selection Guide 

BIPOLAR ECL RAM 

Listed according to organization and access time. 

Access Time Iee 

COM'L/MIL* COM'L/MIL* ECL 
APL Organization Max. Max. Series 

~ 512x9 ~ 9.5** -240 ' 10K 

512x9 _95**_ -240 _ 100K 

_ 1024x1 15 -ISO _ 100K 

_ 1024x1 _ 15/20 _ -1S0/-165 _ 10K 

1024x1 _20_ -ISO _ 100K 

_ 1024x1 _ 20/25 _ -150/-165 _ 10K 

_ 1024x1 _ 35/40 _ -150/-165 10K 

_ 1024 x 4 _10_ -230 _ 100K 

_ 1024x4 _ 10/- -230/-255 _ 10K 

_ 1024x4 _15_ -200 _ 100K 

_ 1024 x 4 _ 15/20 _ -230 _ 10K 

1024x4 _25_ -200 _ 100K 

_ 1024 x 4 _ 25/30 _ -200 _ 10K 

4096x1 _15_ -230 _ 100K 

_ 4096x1 _ 15/20 _ -230/-255 _ 10K 

_ 4096x1 25_ -195 _ 100K 

_ 4096 X 1 _ 25/30 _ -200/-220 _ 10K 

_ 4096x1 _35_ -195 _ 100K 

_ 4096x1 _ 35/40 _ -200/-220 _ 10K 

_ 16384x1 _15/-_ -220 _ 10K 

_ 16384x1 _25/-_ -200/- _ 10K 

_ 16384x1 _15_ -220 _ 100K 

_ 16384x1 _25_ -200 _ 100K 

*10K ECL is available with full military temperature range (-55 to +125°C). 

**TAVMV-A<ldress to MISS 

Temperature Ranges Package Types 

C “ Commercial 0®C to 70“C D - Cerdip 

M - Military -55*C to + 125*C P - Plastic 

E “Extended -55*0 to +85®C or +100®C F “Flatpack 
I = Industrial -40'’C to +85®C L = Leadless Chip Carrier 


Part Number 

Ami 0469 ~ 

Ami 00469 
Ami 00415A 
Am10415SA 
Ami 00415 
Ami 0415A 
Ami 0415 
Ami 00474-10 
Ami 0474-10/- 
Aml 00474-15 
Ami 0474-15/- 
Aml00474-25 
Ami0474-25/- 
Am100470SA 
Am10470SA 
Am100470A 
Am10470A 
Am100470 
A mi0470 
Am10480-15/- 
Aml0480-25/- 
Aml00480-15 
Ami00480-25 
























































































































































































BIPOLAR TTL RAM 

Listed according to organization and access time. 


Part Number |APL Organization 


Anri74/5489-1 


Am74/54S189 


Am74/54S289 


Am27S02A 


Am27S03A 


Access Time 
COM'L/MIL 
Max. 


Ice 

COM'L/MIL 

Max. Output 


(See Am27S02) 


(See Am3101) 


(See Am3101-1) 


(See Am27S03) 


(See Ani27S02) 



Packages 

(Note 1) 


Temperature Ranges: 

C = Commercial (0 to + 70°C) 

M “Military (-55 to +125'’C) 

E “Extended Commercial (-55 to ^-SS'C or +100°C) 

I “Industrial (-40 to +85'’C) 

Notes: 1. D“ Ceramic DIP,P = Plastic DIP,F - Flatpack,L “ Leadless Chip Carrier. 

2. Complement of data in is available on the outputs in the write mode when both and WE are low. 

3. Flatpack is 24 pin. 
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MOS Memory 

Functional Index and Selection Guide 


1K STATIC RAMS 

Listed according to organization and access time. 


Part 

Number 

APL 

Organization 

Access 
Time (ns) 

Power Dissipation (mW) 

Pins 

Supply 
Voltage (V) 

Temp 

Range 

Package 

Page 

No. 

Standby Active 

Am9122-25 


256x4 

25 

N/A 

660 

22 

5 

C 

D.P 


Am9122-35 


256 x4 

35 

N/A 

660/743 

22 

5 

C,M 

D.P 


Am91L22-35 


256x4 

35 

N/A 

440 

22 

5 

C 

D.P 


Am91L22-45 


256x4 

45 

N/A 

440/495 

22 

5 

C,M 

D.P 

mmm 

Am9101D 


256x4 

250 

47 

330 

22 

5 

C 

D.P 

ESEM 

Am9111D 


256x4 

250 

47 

330 

18 

5 

C 

D.P 


Am9112D 


256x4 

250 

47 

330 

16 

5 

c 

D.P 

mam 

Am9101C 


256x4 

300 

47 

330/358 

22 

5 

C.M 

D.P 

ESEM 

Am9111C 


256x4 

300 

47 

330/358 

18 

5 

C,M 

D.P 


Am9112C 

/ 

256x4 

300 

47 

330/358 

16 

5 

C.M 

D.P 

BH 

Am91L01C 


256x4 

300 

38 

198/220 

22 

5 

C.M 

D.P 


Am91L11C 

/ 

256x4 

300 

38 

198/220 

18 

5 

C.M 

D.P 

EBSi 

Am91L12C 

/ 

256x4 

300 

38 

198/220 

16 

5 

C.M 

D.P 

BH 

Am9101B 


256x4 

400 

47 

303/330 

22 

5 

C,M 

D.P 

bbi 

Am9111B 

/ 

256x4 

400 

47 

303/330 

18 

5 

C.M 

D.P 

BE3I 

Am9112B 

/ 

256x4 

400 

47 

303/330 

16 

5 

C.M 

D.P 

BBI 

Am91L01B 


256x4 

400 

38 

182/203 

22 

5 

C.M 

D.P 

besi 

Am91L11B 


256 X 4 

400 

38 ■ 

182/203 

18 

5 

C.M 

D.P 


Am91L12B 

mm 

256x4 

400 

38 

182/203 

16 

5 

C.M 

D.P 

mma 

A(n9l01A 


256 x4 

500 

47 

303/330 

22 

5 

C.M 

D.P 

Bm 

Am9111A 


256x4 

500 

47 

303/330 

18 

5 

C.M 

D.P 

B^l 

Am9112A 

V 

256x4 

500 

47 

303/330 

16 

5 

C.M 

D.P 

Blilil 

Am91L01A 


256x4 

500 

38 

182/203 

22 

5 

C.M 

D.P 

E5EM 

Am91L11A 


256x4 

500 

38 

182/203 

18 

5 

C.M 

D.P 

ESSi 

Arti91L12A 


256x4 

500 

38 

182/203 

16 

5 

C.M 

D.P 

BlsSI 


Temperature Ranges Package Types 


C = Commercial O'C to TO’C D = Cerdip 

M = Military -SS^C to + 125'’C P = Plastic 

E = Extended -55°C to +85X or +100'’C F = Flatpack 

I = Industrial -40'’C to +85®C L = Leadless Chip Carrier 


































































































































































































































4K STATIC RAMS 


Listed according to organization and access time. 


supply lemp p-ckaoe 

Voltage (V) Range ►'ac'^age 
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4K STATIC RAMS (Cont'd.) 



Am92L44B 


Am9044B 


APlJorganizatlon 


Power Oiss(pat{on(mW) 



'Cycle Times 


Temperature Ranges 

C = Commercial 0°C to 70°C 
M = Military -55®C to +125°C 
E “Extended -55°C to +85®C or +100®C 
I “Industrial -40°C to +85'’C 


Package Types 

D “ Cerdip 
P = Plastic 
F = Flatpack 

L = Leadless Chip Carrier 
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8K STATIC RAMS 

Listed according to organization and access time. 



16K STATIC RAMS 

Listed according to organization and access time. 



Temperature Ranges 

C = Commercial O'C to 70°C 
M = Military -55°C to +125'’C 
E = Extended -55°C to +85°C or +100°C 
I = Industrial -40°C to +85°C 


Package Types 

D = Cerdip 
P = Plastic 
F = Flatpack 

L = Leadless Chip Carrier 
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64K STATIC RAMs 

Listed according to organization and access time. 



APL Organization 


Access I Disslpatlon(mW) 
Time(ns) 


Am99C416-45 


Am99C416-55 


Am99C416-70 


Am99C88H-35 


Am99C88H-45 


Am99C88H-55 


Am99C88-70 


Am99C88H-70 


Am99CL88-70 


Am99CS88-70 


Am99C88-10 


Am99CL88-10 


Am99CS88-10 


Ann89C88-12 


Am89CL88-12 


Am99C88-12 


Am99CL88-12 


Am99CS88-12 


Am89C88-15 


Am89CL88-15 


Am99C88-15 


Am99CL88-15 


Am99CS88-15 


Am99C88-20 


Am99CS88-20 


Am99C89-45 


Am99C89-55 


Am99C89-70 


Am99C164-35 


Am99C165-35 


Am99C164-45 


Am99C165-45 


Am99C164-55 


Am99C165-55 


Am99C164-70 


Am99C165-70 


Am99C328-45 


Am99C328-55 


Am99C328-70 


Am99C328-10 


Am99C641-25 


Am99C641-35 


Am99C641-45 


Am99C641-55 


Am99C641-70 


Standby 


4096x6 45 138 


4096x6 55 138 


4096x6 70 138 


8192x8 35 138 


8192x8 45 138/165 


8192x8 55 138/165 


8192x8 70 28 


8192x8 70 138/165 


8192x8 70 6 


8192x8 70 55 


8192x8 100 28 


8192x8 100 6 


8192x8 100 55 


8192x8 120 28 


8192x8 120 17 


8192x8 120 28 


8192x8 120 6 


8192x8 120 55 


8192x8 150 28 


8192x8 150 17 


8192x8 150 28 


8192x8 150 6 


8192x8 150 55 


8192x8 200 28 


8192x8 200 55 


8192x9 45 138 


8192x9 55 138 


8192x9 70 138 


16,384x4 35 TBD 


16,384x4 35 TBD 


16,384x4 45 TBD 


16,384x4 45 TBD 


16,384x4 55 TBD 


16,384x4 55 TBD 


16,384x4 70 TBD 


16,384x4 70 TBD 


32,768 X 8 45 TBD 


32,768 X 8 55 TBD 


32,768 X 8 70 TBD 


32,768x8 100 TBD 


65,536x1 25 110 


65,536x1 35 110 


65,536x1 45 110 


65,536x1 55 110 


65,536x1 70 110 


Temperature Ranges 

C = Commercial O^C to 70’’C 
M = Military -55°C to -t- 125®C 
E = Extended -55°C to +85°C or -i-100°C 
I = Industrial -40‘’C to -i-85‘’C 



Supply 

Temp 

Voltage (V) 

Range 



Package Types 

D = Cerdip 
P = Plastic 
F = Flatpack 

L = Leadless Chip Carrier 
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256K DYNAMIC RAMs 

Listed according to organization and access time. 


Part 

Number 

APL 

Organization 

Access 

Time(ns) 

Power Dlssipatlon(mW) 

Pins 

Suppiy 
Voitage (V) 

Temp 

Range 

Package 

Page 

No. 

Standby 

Active 

Am90C644-10 


65,536 x4 

100 

176 

605 

24 

5 

c 

P 

Bsa' 

Am90C255-08 


262,144x1 

80 

22 

468 

16/18 

5 

c 

P,J 


Am90CL255-08 


262,144x1 

80 

22 

468 

16/18 

5 

c 

P,J 


Am90C256-08 


262,144 X 1 

80 

22 

468 

16/18 

5 

c 

P,J 

ksb 

Am90CL256-08 


262,144 X 1 

80 

22 

468 

16/18 

5 

c 

P,J 


Am90C257-08 


262,144 X 1 

80 

22 

468 

16/18 

5 

c 

P,J 

mam 

Am90CL257-08 


262,144x1 

80 

22 

468 

16/18 

5 

c 

P,J 

Qum 

Am90C255-10 


262,144x1 

100 

22 

358 

16/18 

5 

c 

P,J 


Am90CL255-10 


262,144x1 

100 

22 

358 

16/18 

5 

c 

P.J 


Am90C256-10 


262,144x1 

100 

22 

358 

16/18 

5 

c 

P,J 


Am90CL256-10 


262,144x1 

100 

22 

358 

16/18 

5 

c 

P.J 


Am90C257-10 


262,144x1 

100 

22 

358 

16/18 

5 

c 

P.J 

mn 

Am90CL257-10 


262,144x1 

100 

22 

358 

16/18 

5 

c 

P,J 


Am90C255-12 


262,144x1 

120 

22 

330 

16/18 

5 

c 

P,J 


Am90CL255-12 


262,144x1 

120 

22 

330 

16/18 

5 

c 

P,J 


Am90C256-12 


262,144x1 

120 

22 

330 

16/18 

5 

c 

P.J 

jBm 

Am90CL256-12 


262,144x1 

120 

22 

330 

16/18 

5 

c 

P.J 

BH 

Am90C257-12 


262,144x1 

120 

22 

330 

16/18 

5 

c 

P,J 

mam 

Am90CL257-12 


262,144 X 1 

120 

22 

330 

16/18 

5 

c 

P,J 

BEa 


Temperature Ranges Package Types 


C = Commerciai 0°C to 70°C D = Cerdip 

M = Miiitary -55‘‘C to + 125'’C P = Piastic 

E = Extended -55°C to +85°C or +100°C F = Fiatpack 
I = Industriai -40°C to +85‘’C L = Leadiess Chip Carrier 





























































































































































UV ERASABLE PROMs (NMOS) 

Listed according to organization and access time. 




















































































































































































































































































































































































































































UV ERASABLE PROMs (CMOS) 

Listed according to organization and access time. 


Part Number 


APL 


Am27C256-150* 

Am27C256-155* 

Am27C256-200^ 

Am27C256-205* 

Am27C256* 

Am27C256-250^ 

Am27C256-455* 

Am27C512-170* 

Am27C512-1^ 

Am27C512-200* 

Am27C512-205* 

Am27C512* 

Am27C512-250* 

Am27C512-455* 

Am27C1024-200 

Am27C1024-20? 

Ain27C1024 

Ani27C1024-250 


*ln Development 


Organization 

32,768 x8~ 
32,768 X 8 
32,768 x8~ 
32,768 x8~ 
32,768x8 
32,768 x8~ 
32,768 X 8 
65,536 X 8 
65,536 x8~ 
65,536 x6~ 
65,536 X 8 
65,536 x8~ 
65,536x8 
65,536x8 
65,536 x16~ 
65,536x16 
65,536x16 
65,536x16 


Access Time 
(ns) 

150 

150 

200 

200 

250 

250 

450 

170 

170 

200 

200 

250 

250 

450 

200 

200 

250 

250 


Temp. 

Range 

c 

c 

C,l 

C,l 

C,I,E 

C,I,E 

C,I,E 

C 

C 

C,l 

C,l 

C,I,E 

C,I,E 

C.I,E 

C 

C 

c 

c 


Temperature Ranges 


Operating Power— 
Act/Stby Max (mW) 
(O-C-TO'C) 
150/0.5 
150/0.5 
150/0.5 
150/0.5 
150/0.5 

_ 150/0.5 _ 

_ 500/1 _ 

150/0.5 

150/0.5 

150/0.5 

_ 150/0.5 _ 

_ 150/0.5 _ 

_ 150/0.5 _ 

500/1 

250/1 

_ 250/1 _ 

_ 250/1 _ 

250/1 


Supply 

Voltages 

5V±10% 

5V±5% 

5V±10% 

5V±5% 

5V±5% 

5V±10% 

5V±5% 

5V±10% 

5V±5% 

5V±10% 

5V±5% 

5V+5% 

5V±10% 

5V±5% 

5V±10% 

5V±5% 

5V±5% 

5V±10% 


Outputs 

3-State 

3-State 

3-State 

3-State 

3-State 

3-State 

3-State 

3-State 

3-State 

3-State 

3-State 

3-State 

3-State 

3-State 

3-State 

3-State 

3-State 

3-State 


Number 
of Pins 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

40 

40 

40 

40 


Package Types 


C = Commercial O^C to yCC D = Cerdip 

M = Military -55‘‘C to + 125°C P = Plastic 

E = Extended -55°C to or + 100°C F = Flatpack 

I = Industrial -40''C to +85‘’C L = Leadless Chip Carrier 

























































































































































ONE TIME PROGRAMMABLE (OTP) 
ROMs (NMOS, CMOS) 

Listed according to organization and access time. 


Part Number APL Organization 


Operating Power— 
Act/Stby Max (mW) 
(0°C-70°C) 



Am27C512-2* 


Am27C512* 



65,536 X 8 


65,536 X 8 


Supply Number 

Voltages Outputs of Pins 


5V±5% 3-State 


5V±5% I 3-State 


5V±5% 3-State 


5V±5% 3-State 


5V±5% 3-State 


5V±5% 3-State 


5V+5% 3-State 


5V±5% 3-State 


5V±5% 3-State 


5V±5% 3-State 



ELECTRICALLY ERASABLE PROMs 

Listed according to organization and access time. 


Operating Power— 
Act/Stby Max (mW) 
(0°C-70°C) 




1-16 

































































































































































































































































































































































































SPECIAL FUNCTIONAL PRODUCTS 

Listed according to organization and access time. 


Temp 


Part Numbers 

APL 

Organization 

Performance Criteria 

Pins 

Range 

Package 

Function 

Am99C19 


1024x9 

45ns cycle/20 MHz 
throughput 

28 

C.M 

D 

First In/First Out (FIFO) 

Am99C10 


256x48 

50ns Data to match output 

24 

C 

D 

Content Addressable 

Memory (CAM) 


Temperature Ranges Package Types 


C = Commercial 0“C to TCC D = Cerdip 

M = Military -55°C to + 125°C P = Plastic 

E =■ Extended -55°C to +85°C or +100®C F = Flatpack 






























INTRODUCTION 
NUMERICAL DEVICE INDEX 
FUNCTIONAL INDEX AND SELECTION GUIDE 

























Bipolar Programmable 
Read Only Memory (PROM) Index 

Am10P14/Am100P14/Am10KP14 4,096-Bit (1024 x 4) ECL Bipolar PROM.2-1 

Am10P44/Am100P44 16,384-Bit (4096x4) ECL Bipolar PROM..2-8 

Am10P88/Am100P88 65,536-Bit (8192x8) ECL Bipolar PROM.2-15 

Am27S12/13 2,048-Bit (512x4) Bipolar PROM.. 2-22 

Am27S15 4096-Bit (512x8) Bipolar PROM with Output Data Latches.2-30 

Am27S18/19 256-Bit (32x8) Bipolar PROM.2-37 

Am27S180/281 Family 8,192-Bit (1024x8) Bipolar PROM.2-44 

Am27S184/185/PS185 8,192-Bit (2048x4) Bipolar PROM..;.2-54 

Am27S190/191 Family 16,384-Bit (2048x8) Bipolar PROM..2-63 

Am27S20/21 1,024-Bit (256 x 4) Bipolar PROM.2-74 

Am27S25 4096-Bit (512x8) Bipolar Registered PROM with Preset and 

Clear Inputs.2-82 

Am27S27 4,096-Bit (512x8) Bipolar Registered PROM.2-92 

Am27S28/27S29 4,096-Bit (512x8) Bipolar PROM.-...2-100 

Am27S31 (512x8) Bipolar PROM.2-107 

Am27S32/27S33 4,096-Bit (1024 x 4) Bipolar PROM ... 2-114 

Am27S35/Am27S37 8,192-Bit (1024x8) Bipolar Registered PROM with 

Programmable INITIALIZE Input.2-121 

Am27S41/27PS41 16,384-Bit (4,096x4) Bipolar PROM. 2-132 

Am27S43 32,768-Bit (4096x8) Bipolar PROM.2-141 

Am27S45/Am27S47 16,384-Bit (2048x8) Bipolar Registered PROM with 

Programmable INITIALIZE Input.2-148 

Am27S49/27S49A-45/27S49A 8192x8 Generic Series IMOX™ Bipolar PROM.2-160 

Am27S51 131,072-Bit (16,384x8) Bipolar PROM.2-166 

Am27S55 32,768-Bit (4096x8) Bipolar Registered PROM.2-173 

Am27S65 4096-Bit (1024x4) Bipolar Registered PROM with 

SSR™ Diagnostics Capability. 2-183 

Am27S75 8192-Bit (2048x4) Bipolar Registered PROM with 

SSR™ Diagnostics Capability...2-197 

Am27S85 16,384-Bit (4096x4) Registered PROM with 

SSR™ Diagnostics Capability.2-211 

Am27S95 32,768 Bit (8192x4) Bipolar Registered PROM with 

SSR™ Diagnostics Capability. 2-225 


For more information on Bipolar PROMs, see Section 7: 

• Testing High-Performance Bipolar Memory 

• Bipolar Generic PROM Series Reliability Report 

• Bipolar PROMs as Programmable Logic Products 

• Generic Programming Information 

• Guide to Analysis of Programming Problems 





























Ami 0P14/Am100P14/Am10KP14 

4,096-Bit (1024x4) ECL Bipolar PROM 
ADVANCE INFORMATION 


DISTINCTIVE CHARACTERISTICS 

• Fast Access time (8 ns typ.) — improves system cycle • Internally voltage compensated providing flat AC perfor- 

times mance 

• Power dissipation decreases with increasing tempera- • Open emitter outputs (50 S2 drive), wired-OR capability 
ture 


GENERAL DESCRIPTION 


The Am10P14, Am10KP14, & Am100P14 (1024-words by 
4-bits) are Schottky array, ECL Programmable Read-Only 
Memories (PROMs). 

The 10K Versions are compatible with standard voltage- 
compensated 10K series ECL The 100K Versions are 
compatible with standard temperature and voltage-com¬ 


pensated 10OK series ECL. Both are capable of satisfying 
the requirements of a variety of microprogrammable con¬ 
trols, mapping functions, code conversion, or logic replace¬ 
ment. Easy ^rd-^pth expansion is provided by both 
active LOW (Gi & G3) and active HIGH (G2) output enables 
and an unterminated emitter follower output capable of 
wired-OR bus connection. 


BLOCK DIAGRAM 



Q0 Qg Q3 

BD006370 


PRODUCT SELECTOR GUIDE 


Part Number 

Am10P14 

Am10KP14 

Am100P14 

Address Access 

Time (ns) 

10 

15 

10 

15 

10 

Operating 

Range 

c 

M 

C 

M 

C 












Am 10P14/Am 10OP 14/Am 10KP14 





























CONNECTION DIAGRAMS 
Top View 



^ 20 

2 

19 

3 

18 

4 

17 

5 

18 

6 

15 

7 

14 

8 

13 

9 

12 

10 

11 


Vcco L 1 
QaC 2 
QgC 3 
AoC 4 


24 DVcc 
23 □Qi 
22 □Qo 


Al C 6 alternate 20 □ NC 
AaCe package ,9 □nc 

^ OPTION ^ 
^3^7 (Ain10KP14 ^ 
A-Ce ONLY) 17^5^ 


A5L 9 

NC C 10 

AeC 11 
VeeC 12 


IS nG2 


4 3 2 1 2 S 27 26 

21 

21 

TO BE * 

ANNOUNCED 

(Am10KP14 

ONLY) 

0 2( 

1 II 

12 13 14 IS 16 17 18 


LOGIC SYMBOL 



Vcc/Vcco = Positive Power Supply 
Vee = Negative Power Supply 
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ORDERING INFORMATION (Cont'd.) 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Vaiid 
Combination) is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 

AM10P14 _ 


E. OPTIONAL PROCESSING 

Blank = Standard processing 
B = Burn-in 


D. TEMPERATURE RANGE 

C = Commercial (0 to + 75°C) 


C. PACKAGE TYPE 

P = 20-Pin Plastic DIP (PD 020) 

D = 20-Pin Ceramic DIP (CD 020) 


B. SPEED OPTION 

Blank = 10 ns 


A. DEVICE NUMBER/DESCRIPTION 

Am10PU/Am100PU 
1024x4 ECL Bipolar PROMs 
Am10P14 = 10K Series 
Am100P14 = 100K Series 



Valid Combinations 

AM10P14 

PC, PCB, 

DC, DCB 

AM100P14 

AM10KP14 

PC*, PCB*, DC*. 
DCB* 


*P = 24-Pin Plastic DIP (PD 024) 

D = 24-Pin Ceramic DIP (CD 024) 

This is an Alternate Package option and is denoted 
by a "K" within the Device Number. 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 
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ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Ciass 

D. Package type 

E. Lead Finish 


■E. LEAD FINISH 

A ■= Hot Solder DIP 


-A. DEVICE NUMBER/DESCRIPTION 

Am10P14/Am100P14 
1024x4 ECL Bipolar PROMs 


■D. PACKAGE TYPE 

R - 20-Pin Ceramic DIP (CD 020) 
J = 24-Pin Ceramic DIP (CD 024) 


-C. DEVICE CLASS 

/B = Class B 


-B. SPEED OPTION 

Blank = 15 ns 


Vaiid Combinations 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 


PIN DESCRIPTION 


Aq - Ag Address Inputs 

The 10-bit field presented at the address inputs selects one 
of 1024 memory locations to be read from. 

Qo~Q 3 Data Output Port 

The Outputs whose state represents the data read from the 
selected memory locations. 

^1 G2i Output Enable 

Provides direct control of the Q-output buffers. Outputs 
disabled forces all outputs to Vql- 

*G 3 is not available on Am10KP14. 


Enable = Gi • G 2 ’ G 3 
Disable = • G 2 • G 3 

= Gi -t- G 2 + G 3 

Vcc/Vcco Device Power Supply Pins 

The most positive of the logic power supply pins. 

Vee Device Power Supply Pin 

The most negative of the logic power supply pins. 


2 -- 






ABSOLUTE MAXIMUM RATINGS 

Storage Temperature.-65 to +150°C 

Ambient Temperature with 

Power Applied.-55 to +125“C 

Vee Pin Potential to Vcc/Vcco Pin.“7.0 V to +0.5 V 

Input Voltage (DC). Vee to +0.5 V 

DC Voltage Applied to Outputs 

During Programming.2.2 V 

DC Voltage Applied to Vcco 

During Programming...16 V 

Output Current (DC HIGH Output) ....-30 mA to +0.1 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 


Commercial (C) Devices 

Temperature Ta .0 to +75°C 

Supply Voltage.-5.46 V to -4.94 V 

Military (M) Devices 

Temperature Tq .-55 to +125°C 

Supply Voltage.-5.72 V to -4.68 V 

100K Series 

Commercial (C) Devices 

Temperature Tc.0 to +85°C 

Supply Voltage...-5.7 V to -4.2 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

Military products 100% tested at -55°C, +25°C, 125°C 


DC CHARACTERISTICS over operating range unless otherwise specified 

100K Series 


Test Conditions 


Parameter 

Parameter 

Symbol 

Description 

VoH 

Output Voltage HIGH 

VoL 

Output Voltage LOW 

VOHC 

Output Voltage HIGH 

VOLC 

Output Voltage LOW 

V|H 

Input Voltage HIGH 

V|L 

Input Voltage LOW 

l|H 

Input Current HIGH 

l|L 

Input Current LOW 

lEE 

Power Supply Current 


V|N = V|H (Max.) or Vil (Min.) 


V|N = V|H (Min.) or V|l (Max.) 


Guaranteed Input Voltage HIGH 
(Note 3) 


Guaranteed Input Voltage LOW 
(Note 3) 


V|N = V|H (Max.) 


V|N “ V|L (Min. 


All Inputs and Outputs Open 


Loading is 
50 n to -2.0 V 
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10K Series (Commercial) 


Parameter 

Symbol 

Parameter 

Description 

VOH 

Output Voltage HIGH 

VOL 

Output Voltage LOW 

VOHC 

Output Voltage HIGH 

VoLC 

Output Voltage LOW 

V|H 

Input Voltage HIGH 

V|L 

Input Voltage LOW 

l|H 

Input Current HIGH 

l|L 

Input LOW Current 

Iee 

Power Supply Current 


Test Conditions 


V|N ■= V|H (Max.) or V|l (Min.) 


V|N ■= V|H (Min.) or V|L (Max.) 


Guaranteed Input Voltage HIGH 
(Note 3) 


Guaranteed Input Voltage LOW 
(Note 3) 


V|N ° V|H (Max.) _ 


V|N ” V|L (Min.) _ _ 


All Inputs and Outputs Open 


Loading is 
50 a to -2.0 V 



10K Series (Military) 


Parameter 

Symbol 

Parameter 

Description 

VoH 

Output Voltage HIGH 

VoL 

Output Voltage LOW 

Vqhc 

Output Voltage HIGH 

VoLC 

Output Voltage LOW 

V|H 

Input Voltage HIGH 

V|L 

Input Voltage LOW 

l|H 

Input Current HIGH 

l|L 

Input Current LOW 

Iee 

Power Supply Current 


Test Conditions 


V|N “ ViH (Max.) or V|l (Min.) 


V|N ■= V|H (Min.) or V|L (Max.) 


Guaranteed Input Voltage 
HIGH (Note 3) 


Guaranteed Input Voltage 
LOW (Note 3) 


V|N = V|H (Max.) 


V|N " ViL (Min.) 


All Inputs and Outputs Open 


Loading is 
50 n to -2.0 V 


Ta“-55'C -1070 


Ta-= + 125'>C -860 


Ta = -55°C -1900 


Ta = + 125'C -1800 


Ta = -55'C -1090 


Ta=+125'’C -880 


Ta=-55'C 


Ta- +125'C 


Ta = -55'’C -1215 


Ta=+125‘’C -1005 


Ta = -55°C -1900 


Ta = + 125'C -1800 


Ta = -55'C 


Ta = -55'’C 


Ta = -55“C -210 


Ta = + 125°C 



Notes: 1. Guaranteed with transverse air flow exceeding 400 linear feet/minute. 

2. The relative values of the specified conditions and limits will be referenced to an algebraic scale. The extremities of the scale 
are: 

"Max." the value closest to positive infinity. 

"Min." the value closest to negative infinify. 

3. These are absolute voltages with respect to the device ground pin and include all overshoots due to system and/or tester noise. 
Do not attempt to test these values without suitable equipment and fixturing. 


2-6 






















































































































































































SWITCHING TEST CIRCUITS 


KEY TO SWITCHING WAVEFORMS 



p.i>jr Ja.Bijjr 


p.i>jr j0.0i_pF 


TC003600 

Notes; 1. All device test loads should be located within 
2” of device output pin. 

2. Decoupling of power supplies should be as 
close to device pins as possible. 

3. Load capacitance includes all stray and fixture 
capacitance. 


m 

M 


DON'T CARE; 
ANY CHANGE 
PERMITTED 


WILL BE 
CHANGING 
FROM H TO L 


WILLBE 
CHANGING 
FROM L TO H 


CENTER 
LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified 





10K Version 

100K Version 



Parameter 

Symbol 


COM'L 

MiL 

COM'L 


No. 

Parameter Description 

Max. 

Max. 

Max. 

Units 



Address Valid to Output Valid Access Time 


Delay from Output Enable Valid to Output LOW 


Delay from Output Enable Valid to Output Valid 


Output Rise Time 


Output Fall Time 


See also Switching Test Circuit and Notes 1, 2, & 3. 

Notes: 1. Tests are performed with 20% to 80% input transition time of 2.5 ns or less, and input pulse levels of -1.7 V to -0.9 V using 
specified Switching test load. 

2. Timing is measured from 50% of input transition to 50% of output transition. 

3. Output rise and fall times are measured from 20% to 80% of output transition. 



SWITCHING WAVEFORMS 


ADDRESS 

- flg 


OLTTPUTS 
00 - Q3 


VALID ADDRESS 


VALID ADDRESS 


- / 

\ 




I 

1, 

v 

VALID OUTPUT i 

( VALID OUTPUT 
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Am10P44/Am100P4< 


Am10P44/Am100P44 

16,384-Bit (4096x4) ECL Bipolar PROM 


ADVANCE INFORMATION 


DISTINCTIVE CHARACTERISTICS 


• Fast access time (12 ns typical) improves system cycle • Internally voltage compensated providing flat AC perfor- 

times mance 

• Power dissipation decreases with increasing tempera- • Open emitter outputs (50-n drive), wired-OR capability 

ture 


GENERAL DESCRIPTION 


The Am10P44 and Am100P44 (4096 words by 4 bits) are 
Schottky array. ECL Programmable Read-Only Memories 
(PROMs). 

The 10K Versions are compatible with standard voltage 
compensated 10K series ECL. The 100K versions are 
compatible with standard temperature and voltage com¬ 


pensated 100K series ECL. Both are capable of satisfying 
the requirements of a variety of microprogrammable con¬ 
trols, mapping functions, code conversion, or logic replace¬ 
ment. Easy word-depth expansion is provided by an active 
LOW output enable (G) and an unterminated emitter- 
follower output capable of wired-OR bus connection. 




02 03 

BD005680 


PRODUCT SELECTOR GUIDE 


Part Number 

10P44 

10P44 

100P44 

Address Access Time 
(ns) 

15 

20 

15 

Operating 

Range 

C 

M 

C 
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ORDERING INFORMATION (Cont'd.) 
Standard Products 


AMO products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 



A. DEVICE NUMBER/DESCRIPTION 

Am10P44/Am100P44 
4096 X 4 ECL Bipolar PROM 
Am10P44” 10K Series 
Am100P44 - 100K Series 


-E. OPTIONAL PROCESSING 

Blank - Standard processing 
B “ Burn-in 


D. TEMPERATURE RANGE 

C “ Commercial (0 to +75°C) 


-C. PACKAGE TYPE 

P - 20-Pin Plastic DIP (PD 020) 

D - 20-Pin Ceramic DIP (CD 020) 


-B. SPEED OPTION 

Blank - 15 ns 


Valid Combinations 

t _ PC, PCB, 

44 DC. DCB 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 


2-10 




ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. GPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if appiicable) 

C. Device Ciass 

D. Package type 

E. Lead Finish 



-E. LEAD FINISH 

A = Hot Solder DIP 


- D. PACKAGE TYPE 

R “ 20-Pin Ceramic DIP (CD 020) 


-C. DEVICE CLASS 

/B - Class B 


-B. SPEED OPTION 

Blank = 20 ns 


A. DEVICE NUMBER/DESCRIPTION 

Am10P44/Am100P44 
4096 x 4 ECL Bipolar PROM 


Valid Combinations 
AM10P44 I /BRA 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 


PIN DESCRIPTION 


Aq-Aii Address (Inputs) 

The 12-bit field presented at the address inputs selects one 
of 4096 memory locations to be read from. 

Q 0 -Q 3 Data Port (Outputs) 

The outputs whose state represents the data read from the 
selected memory locations. 

S Output Enable (Output) 

Provides direct control of the Q output buffers. Outputs 


disabled for£es all outputs to Vql- 
Enable = G 
Disable = G 

Vcc. Vcco Device Power Supply Pins 

The most positive of the logic power supply pins. 

Vee Device Power Supply Pin 

The most negative of the logic power supply pins. 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature.-65 to +150“C 

Ambient Temperature 

with Power Applied.-55 to +125®C 

Supply Voltage (Vee) to Ground.-7.0 to +0.5 V 

Input Voltage (DC). Vee to +0.5 V 

DC Voltage Applied 

to Outputs During Programming.2.2 V 

DC Voltage Applied 

to Vcco During Programming.16 V 

DC Output Current.-30 to +0.1 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature.0 to +75°C 

Supply Voltage.-5.46 to -4.94 V 


Military (M) Devices 

Temperature.....-55 to +125‘’C 

Supply voltage..-5.72 to -4.68 V 

100K Series 

Commercial (C) Devices 

Temperature.0 to +85°C 

Supply Voltage.-5.7 to -4.2V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

Military Products 100% tested at -55°C, +25'’C, +125^ 


DC CHARACTERISTICS over operating range unless otherwise specified 

10K Series (Commercial) 


Parameter 

Description Test Conditions 


V|N " V|H (Max.) or V|l (Min.) 


Loading is 
son to -2.0V 


Parameter 

Symbols 

Parameter 

Description 

Vqh 

Output HIGH Voltage 

VoL 

Output LOW Voltage 

VOHC 

Output HIGH Voltage 

VOLC 

Output LOW Voltage 

V|H 

Input HIGH Voltage 

V|L 

Input LOW Voltage 

l|H 

Input HIGH Current 

l|L 

Input LOW Current 

lEE 

Power Supply, Current 


V|N “ V|H (Min.) or V|l (Max.) 


Guaranteed Input HIGH Voltage 
(Note 3) 


Guaranteed Input LOW Voltage 
(Note 3) 


V|N " V|H (Max.)_ 


V|N “ V|L (Min.) 


All Inputs and Outputs Open 



Table continues on following page. 

Notes: See notes following Military DC characteristics table. 
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10K Series (Military) 


Parameter 

Symbols 

Parameter 

Description 

VOH 

Output HIGH Voltage 

VoL 

Output LOW Voltage 

VOHC 

Output HIGH Voltage 

VoLC 

Output LOW Voltage 

V|H 

Input HIGH Voltage 

ViL 

Input LOW Voltage 

IlH 

Input HIGH Cun-ent 

l|L 

Input LOW Current 

lEE 

Power Supply Current 


Test Conditions 


V|N = V|H (Max.) Or V|l (Min.) 


V|N ” ViH (Min.) or V|l (Max.) 


Guaranteed Input HIGH 
Voltage (Note 3) 


Guaranteed Input LOW 
Voltage (Note 3) 


VtN = ViH (Max.) 


V|N “ V|L (Min.) 


All Inputs and Outputs Open 


Loading is 
son to -2.0V 


Ta^-SS'C 


Ta» + 125°C 


Ta“-55'’C 


Ta = + 125'’C 


Ta^-SS'C 


Ta = + 125°C 


Ta = -55'’C 


Ta“ + 125°C 


Ta = -55°C 


Ta = + 125°C 


Ta“-55°C 


Ta = +125-0 


Ta = -55°C 


Ta = -55-C 


Ta“-55°C 


Ta =+125-0 



Parameter 

Parameter 

Symbols 

Description 

VOH 

Output Voltage HIGH 

VoL 

Output Voltage LOW 

VoHC 

Output Voltage HIGH 

VoLC 

Output Voltage LOW 

V|H ■ 

Input Voltage HIGH 

V|L 

Input Voltage LOW 

l|H 

Input Current HIGH 

l|L 

Input Cunent LOW 

Iee 

Power Supply Current 


Test Conditions 


Loading is 
50 n to -2.0 V 


V|N = V|H (Max.) or V|l (Min.) 


VtN = V|H (Min.) or V|l (Max.) 


Guaranteed Input Voltage HIGH 
(Note 3) 


Guaranteed Input Voltage LOW 
(Note 3) 


V|N = V|H (Max. 


V|N = V|L (Min.) 


All Inputs and Outputs Open 


Notes; 1. Guaranteed with transverse air flow exceeding 400 lineeir F.P.M. 

2. The relative values of the specified conditions and limits will be referenced to an algebraic scale. The extremities of the scale 
are: 

"Max." the value closest to positive infinity. 

"Min." the value closest to negative infinity. 

3. These are absolute voltages with respect to the device ground pin and include all overshoots due to system and/or-tester noise. 
Do not attempt to test these values without suitable equipment and fixturing. 
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KEY TO SWITCHING WAVEFORMS 


SWITCHING TEST CIRCUIT 




Notes: 1. All device test loads should be located within 2" of 
device output pin. 

2. Decoupling of power supplies shoul be as close to 
device pins as possibie. 

3. Load capacitance includes all stray and fixture 
capacitance. 


SWITCHING CHARACTERISTICS over operating range unless othenvise specified 



Parameter 

Symbols 


TAVQV 


TGVQL 


TGVQV 


TQLQH 


TQHQL 


Parameter Description 


Address Valid to Output Valid Access Time 


Delay from Output Enable Valid to Output LOW 


Delay from Output Enable Valid to Output Valid 


Output Rise Time 


Output Fall Time 


10K Version 

100K Version 

COM'L 

MIL 

COM'L ' 

Max. 

Max. 

Max. 

15 

20 

15 

10 

15 

10 

10 

15 

10 

5 

5 

5 

5 

5 

5 



See also Switching Test Circuit and Notes 1, 2. and 3. 

Notes: 1. Tests are performed with 20% to 80% input transition time of 2.5 ns or less, and input pulse levels of -1.7 V to -0.9 V using 
specified Switching test load. 

2. Timing is measured from 50% of input transition to 50% of output transition. 

3. Output rise and fall times are measured from 20% to 80% of output transition. 


SWITCHING WAVEFORMS 


FIDDRESS 
^0 ” ^11 


OUTPUTS 
Q0 - Q3 


ORLID RDORESS 


URLID RDDRESS 


K@ 


i f 

/ URLID OUTPUT 

__)( 

URLID OUTPUT > 
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Am10P88/Ain100P88 

65,536.Bit (8192x8) ECL Bipolar PROM 


ADVANCE INFORMATION 


DISTINCTIVE CHARACTERISTICS 


Fast Access time (12 ns typ.) — improves system cycle • Internally voltage compensated providing flat AC perfor- 
times mance 

Power dissipation decreases with increasing tempera- • Open emitter outputs (50 S2 drive), wired-OR capability 
ture 


GENERAL DESCRIPTION 


The Am10P88 & Am100P88 (8192-words by 8-bits) are 
Schottky array, ECL Programmable Read-Only Memories 
(PROMs). 

The 10K Versions are compatible with standard voltage- 
compensated 10K series ECL. The 100K Versions are 
compatible with standard temperature and voltage-com¬ 


pensated 100K series ECL. Both are capable of satisfying 
the requirements of a variety of microprogrammable con¬ 
trols, mapping functions, code conversion, or logic replace¬ 
ment. Easy word-depth expansion is provided by active 
LOW (Gi & 5i) output enables and an unterminated 
emitter follower output capable of wired-OR bus connec¬ 
tion. 


BLOCK DIAGRAM 





1 OF 256 


ROW 

9 | 

DECODER 


256 X 256 
PROGRRMMFlBLE 
RRRRY 




1 BF 32 
COLUMN 
DECODER 


8 - 1 of 32 MULTIPLEXERS 


00 Ql 02 O 3 *^4 ^5 Qb Qy 

BD006360 


PRODUCT SELECTOR GUIDE 


Part Number 

AmlOPBB 

AmlOOPBB 

Address Access 

Time (ns) 

15 ns 

20 ns 

15 ns 

Operating 

Range 

C 

M 

C 
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CONNECTION DIAGRAM 
Top View 


AgC 



□ Vcc 

AioC 

2 

27 

ZD As 

AiiC 

3 

26 

□ A7 

A 12 IZ 

4 

25 

ID Ag 

NCC 

5 

24 

ZD Ag 

Q 4 CI 

6 

23 

ZDQ 3 


7 

22 

ZDQ2 

VCC02C^ 

8 

21 

□ Vccoi 

QeC 

9 

20 

□ Qi 

Q 7 C 

10 

19 

ZDQo 

A 4 CI 

11 

18 

□ 5i 

A 3 CI 

12 

17 

□ s? 

A 2 II: 

13 

16 

ID Aq 

VeeC 

14 

15 

□Ai 


CD009520 


LOGIC SYMBOL 



LS 002420 




ORDERING INFORMATION (Cont'd.) 
Standard Products 


AMD products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 



-E. OPTIONAL PROCESSING 

Blank = Standard processing 
B “ Burn-In 


-D. TEMPERATURE RANGE 

C-Commercial (0 to +75“C) 


•C. PACKAGE TYPE 

P = 28-Pin Plastic DIP (PD 028) 
D“2B-Pin Ceramic DIP (CD 028) 


- B. SPEED OPTION 

Blank - 15 ns 


A. DEVICE NUMBER/DESCRIPTION 

Am10P88/Aml00P88 
8192x8 ECL Bipolar PROMs 
Am10P88 " 10K Series 
Am100P88- 100K Series 


Valid Combinations 


AM10P88 


DC. DCB, 
PC, PCB 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 
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ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package type 

E. Lead Finish 


A. DEVICE NUMBER/DESCRIPTION 

Am10P88 => 10K Series 
8192x8 ECL Bipolar PROM 


-E. LEAD FINISH 
A - Hot Solder DIP 


-D. PACKAGE TYPE 

X “ 28-Pin Ceramic DIP (CD 028) 


-C. DEVICE CLASS 
/B = Class B 


-B. SPEED OPTION 

Blank » 20 ns 


Valid Combinations 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 


PIN DESCRIPTION 


A0-A12 Address Inputs 

The 13-bit field presented at the address inputs selects one 
of 8192 memory locations to be read from. 

Q0-Q3 Data Output Port 

The outputs whose state represents the data read from the 
selected memory locations. 

Gi, @2 Output Enable 

Provides direct control of the Q-output buffers. Outputs 
disabled forces all outputs to Vql- 


Enable = G-j • Sg 

Disable = Si • Si 
= Gi + G2 

Vcc. Vccoi. Vcc02 Device Power Supply Pins 

The most positive of the logic power supply pins. 

Vee Device Power Supply Pin 

The most negative of the logic power supply pins. 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature.-65 to +150‘’C 

Ambient Temperature with 

Power Applied.-55 to +125“C 

Vee Pin Potential to Vcc/Vcco Pin.-7.0 V to +0.5 V 

Input Voltage (DC).. Vee to +0-5 V 

DC Voltage Applied to Outputs 

During Programming.2.2 V 

DC Voltage Applied to Vcco 

During Programming .16 V 

Output Current 

(DC HIGH Output).-30 mA to +0.1 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

10K Series 

Commercial (C) Devices 

Temperature.0 to +75‘’C 

Supply Voltage.-5.46 V to -4.94 V 

Military (M) Devices 

Temperature.-55 to +125'’C 

Supply Voltage.-5.72 V to -4.68 V 

100K Series 

Commercial (C) Devices 

Temperature...0 to +75'’C 

Supply Voltage.-5.7 V to -4.2 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

Military products 100% tested at -55‘’C, +25®C, +125®C 


DC CHARACTERISTICS over operating range unless otherwise specified 

100K Series 


Symbol 


VoH 


VoL 


VoHC 


Vqlc 



Description 


Output Voltage HIGH 


Output Voltage LOW 


Output Voltage HIGH 


Output Voltage LOW 


Input Voltage HIGH 


Input Voltage LOW 


Input Current HIGH 


Input Current LOW 


Power Supply Current 


Test Conditions 


V|N = V|H (Max.) or V|U (Min.) 


V|N = V|H (Min.) or V|L (Max.) 


Guaranteed Input Voltage HIGH 
(Note 3) 


Guaranteed Input Voltage LOW 
(Note 3) 


V|N “ V|H(Max.) 


V|N ” V|L(Min.) 


All Inputs and Outputs Open 


Loading is 
50 n to -2.0 V 
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10K Series (Commercial) 


Parameter 

Symbol 


Parameter 

Description 


Test Conditions 


VOH 

Output Voltage HIGH 

V|N - V|H (Max.) or V|l (Min.) 


VoL 

Output Voltage LOW 

Loading is 

VOHC 

Output Voltage HIGH 

V(N ” V|H (Min.) or V|L (Max.) 

son to -2.0V 

VoLC 

Output Voltage LOW 


V|H 

Input Voltage HIGH 

Guaranteed Input Voltage HIGH 
(Note 3) 


V|L 

Input Voltage LOW 

Guaranteed Input Voltage LOW 
(Note 3) 


l|H 

Input Current HIGH 

VlN “ V|H (Max.) 


l|L 

Input Current LOW 

V|N “ V|L (Min.) 


Iee 

Power Supply Current 

All Inputs and Outputs Open 



Max. Units 


-840 


-810 


-720 



10K Series (Military) 


Parameter 

Symbol 

Parameter 

Description 

VoH 

Output Voltage HIGH 

VoL 

Output Voltage LOW 

VoHC 

Output Voltage HIGH 

VoLC 

Output Voltage LOW 

V|H 

Input Voltage HIGH 

V|L 

Input Voltage LOW 

l|H 

Input Current HIGH 

l|L 

Input Current LOW 

Iee 

Power Supply Current 


Test Conditions 


V|N “ V|H (Max.) or ViL (Min.) 


V|N “ V|H (Min.) or V|l (Max.) 


Guaranteed Input Voltage 
HIGH (Note 3) 


Guaranteed Input Voltage 
LOW (Note 3) 


V|N “ V|H (Max.) 


V|N " V|L (Min.) 


All Inputs and Outputs Open 


Loading Is 


Ta--55°C 


Ta- + 125°C 


Ta--55'C 


Ta-+125'C 


son to-2.0V Ta--55'C 
Ta--i-125°C 
Ta"-55°C 
Ta- + 125'C 


Ta--55"C 


Ta - + 125'C 


Ta--55'’C 


Ta- + 125'C 


Ta--55'C 


Ta--55'C 


Ta - -55'C 


Ta- + 125'’C 



Notes: 1. Guaranteed with transverse air flow exceeding 400 linear feet/minute. 

2. The relative values of the specified conditions and limits will be referenced to an algebraic scale. The extremities of the scale 
are; 

"Max." the value closest to positive infinity. 

"Min." the value closest to negative infinity, 

3. These are absolute voltages with respect to the device ground pin and include all overshoots due to system and/or tester noise. 
Do not attempt to test these values without suitable equipment and fixturing. 


2-20 






















































































































































































SWITCHING TEST CIRCUIT 


KEY TO SWITCHING WAVEFORMS 



a.ijjr 

1 


Mcco ^ 


^0 - ^12 

On - Q? 

Output 

13 


|30pF;: 


WAVEFORM INPUTS OUTPUTS 


[0.1 pF f 0*01 iir 


m 

M 


-5.2 V.V 


DON'T CARE; 
ANY CHANGE 
PERMITTED 


WILL EE 
CHANGING 
FROM H TO L 


WILL EE 
CHANGING 
FROML TOH 


Notes: 1. All device test loads should be located 
within 2" o1 device output pin. 

2. Decoupling of power supplies should be 
as close to device pins as possible. 

3. Load capacitance includes all stray and 
fixture capacitance. 


CENTER 
LINE IS HIGH 
IMPEDANCE 
“OFF” STATE 


SWITCHING CHARACTERISTICS over operating range unless othenvise specified 





10K Version 

100K Version 



Parameter 

Symbol 


COM'L 

MIL 

COM'L 


No. 

Parameter Description 

Max. 

Max. 

Max. 

Units 



Address Valid to Output Valid Access Time 


Delay from Output Enable Valid to Output LOW 


Delay from Output Enable Valid to Output Valid 


Output Rise Time 


Output Fall Time 


See also Switching Test Circuit and Notes 1, 2, & 3. 

Notes; 1. Tests are performed with 20% to 80% input transition time of 2.5 ns or less and input pulse levels of -1.7 V to -0.9 V using 
specified Switching test load. 

2. Timing is measured from 50% of input transition to 50% of output transition. 

3. Output rise and fall times are measured from 20% to 80% of output transition. 



SWITCHING WAVEFORM 


RDDRCSS 
fia - flia 


OUTPUTS 
Qa - Q7 


UPl-IO ADDRESS 

-•I 


UALID ADDRESS 


UALID OUTPUT ¥ UALID OUTPUT 
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Am27S12/13 



Publication # Rev. Amendment 
03208 C /O 

Issue Date: May 1986 






CONNECTION DIAGRAMS 
Top View 



Jt i 



i s 6" 


‘Also available in 16-Pin Flatpacks. Connections identical to DIPs. 

Note: Pin 1 is marked for orientation. 
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ORDERING INFORMATION (Cont'd.) 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 



Am27S12 = Open-Collector 
Am27S13 = Three-Sate 


E. OPTIONAL PROCESSING 

Blank = Standard processing 
B = Burn-in 


D. TEMPERATURE RANGE 

C = Commercial (0 to + 70°C) 


C. PACKAGE TYPE 

P = 16-Pin Plastic DIP (PD 016) 

D = 16-Pin Ceramic DIP (CD 016) 

F= 16-Pin Flatpak (CF 016) 

L = 20-Pin Ceramic Leadiess Chip Carrier (CL 020) 


B. SPEED OPTION 

A = 30 ns 
Blank = 50 ns 


Valid Combinations 

AM27S12 

DC, DCB, 

PC. PCB, 

LC, LCB, 

FC, FCB 

AM27S12A 

AM27S13 

AM27S13A 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of; A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 

AM27S12 A /B E A 


E. LEAD FINISH 

A = Hot Solder DIP 
C = Gold 


D. PACKAGE TYPE 

E = 16-Pin Ceramic DIP (CD 016) 

F = 16-Pin Flatpack (CF 016) 

2 = 20-Pin Ceramic Leadless Chip Carrier (CL 020) 


C. DEVICE CLASS 

/B = Class B 


B. SPEED OPTION 

A ”40 ns 
Blank = 60 ns 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 


PIN DESCRIPTION 

Aq - Ae Address Inputs 

state and all three-state outputs to a floating or high- 

The 9-blt field presented at the address Inputs selects one 

impedance state. 

of 512 memory locations to be read from. 

Enable = 5 

Q0-Q3 Data Output Port 

The outputs whose state represents the data read from the 

Disable = G 

selected memory locations. 

Vcc Device Power Supply Pin 

G Output Enable 

The most positive of the logic power supply pins. 

Provides direct control of the Q output three-state buffers. 

GND Device Power Supply Pin 

Outputs disabled force all open-collector outputs to an OFF 

The most negative of the logic power supply pins. 


A. DEVICE NUMBER/DESCRIPTION 

Am27S12/13 

2,048-Bit (512x4) Bipolar PROM 
Am27S12 - Open-Collector 
Am27S13 ” Three-State 


Valid Combinations 

AM27S12 


AM27S12A 

/BEA, /BFA, 

AM27S13 

/B2C 

AM27S13A 




2-25 







FUNCTIONAL DESCRIPTION 

Applying the Am27S12 and Am27S13 

The Am27S12 and Am27S13 can be used with a high-speed 
counter to form a pico-controller for microprogrammed sys¬ 
tems. A typical application is illustrated below wherein a 
multiplexer, under control of one of the PROMs, is continuous¬ 


ly sensing the CONDITIONAL TEST INPUTS. When the 
selected condition occurs, a HIGH signal will result at the 
multiplexer output, causing a predetermined branch address 
to be loaded into the parallel inputs of the counters on the next 
clock pulse. The counter then accesses the preprogrammed 
data or control information sequence from the Am27S12 or 
Am27S13 PROMs. 


C OWOmOWAt TEST INPU TS 
0 t 2 3 4 S « 7 



Affl27S12/13 PROM lAma78i:(/13 


IVliPROM |Ain27S13yi3 


Qi-3 



OUTPUT BITS FOR DATA OR CONTROL 


Figure 1. Typical Application for Am27S12/13 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature. -65 to +150°C 

Ambient Temperature with 

Power Applied.. - 55 to +125“C 

Supply Voltage.-0.5 V to +7.0 V 

DC Voltage Applied to Outputs 

(Except During Programming).-0.5 V to +Vcc Max. 

DC Voltage Applied to Outputs 

During Programming.21 V 

Output Current into Outputs During 

Programming (Max. Duration of 1 sec).250 mA 

DC Input Voltage.-0.5 V to +5.5 V 

DC Input Current. -30 mA to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device faiiure. Functionality 
at or above these limits is not impiied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reiiability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature (Ta) .0 to +75°C 

Supply Voltage.+4.75 V to +5.25 V 

Military (M) Devices 

Temperature (Tc). -55 to +125'’C 

Supply Voltage.+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

Military Parts 100% tested at -55, 25, and 125“C 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 


VoH (Note 1) 



ISC (Note 1) 



Parameter 

Description 


Output HIGH 
Voltage 


Output LOW 
Voltage 


Input HIGH Level 


Input LOW Level 


Input LOW 
Current 


Input HIGH 
Current 


Output Short 
Circuit Current 


Power Supply 
Current 


Input Clamp 
Voltage 


Output Leakage 
Current 


Test Conditions 


Vcc “ Min., Iqh = -2.0 mA 
V|N = V|H or V|L 


Vcc “ Min., Iql =16 mA 
V|N “ V|H or V|L 


Guaranteed input logical HIGH 
voltage for all inputs (Note 2) 


Guaranteed input logical LOW 
voltage for all inputs (Note 2) 


Vcc = Max., V|N = 0.45 V 


Vcc = Max., ViN = 2.7 V 


Vcc “ Max., Vqut “ 0-0 V (Note 3) 


All inputs = GND 
Vcc = Max. 


Vcc “ Min., I|N“-10 mA 


Vcc = Max. 
Vs = 2.4 V 


Vo = Vcc 


Vo “ 0.4 V 



Notes: 1. This applies to three-state devices oniy. 

2. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do 
not attempt to test these values without suitable equipment. 

3. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 

4. These parameters are not 100% tested, but are periodically sampled. 

*See the last page of this spec for Group A Subgroup Testing information. 


Capacitance 


Parameter 

Symbol 


C|N 


COUT 


Parameter 

Description 


Input Capacitance 


Output Capacitance 


Test Conditions 


Vcc " 5.00 V., Ta = 25"C 
V|n/Vout = 2.0 V. @ f = 1 MHz 



Note; These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified where 
capacitance may be affected. 
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SWITCHING TEST CIRCUITS 


KEY TO SWITCHING WAVEFORM 


WAVEFORM INPUTS OUTPUTS 



m 

M 


DON'T CARE: 
ANY CHANGE 
PERMITTED 


WILL BE 
CHANGING 
FROM H TO L 


WILL BE 
CHANGING 
FROM L TO H 


CENTER 
LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 


A. Output Load for all tests except 
TGVQZ 


B. Output Load for TGVQZ 


Notes: 1. All device test loads should be located within 2" of device output pin. 

2. S-) is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. 
Si is closed for all other AC tests. 

3. Load capacitance includes all stray and fixture capacitance. 


SWITCHING CHARACTERISTICS over operating range unless othenvise specified* 


"A" Version 


Standard Version 


No. 

Parameter 

Symbol 

Parameter 

Description 

COM'L 

MIL 

COM'L 

MIL 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

1 

TAVQV 

Address Valid to Output Valid 

Access Time 


30 


' 40 


50 


60 

ns 

2 

TGVQZ 

Delay from Output Enable Valid to 

Output Hi-Z 


20 


25 


25 


30 

ns 

3 

TGVQV 

Delay from Output Enable Valid to 

Output Valid 


20 


25 


25 


30 

ns 


See also Switching Test Circuits. 

Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 3.0 V 
using test load in A under Switching Test Circuits. 

2. TGVQZ is measured at steady state HIGH output voltage -0.5 V and steady state LOW output voltage +0.5 V ouput levels using 
the test load in B under Switching Test Circuits. 

*See the last page of this spec for Group A Subgroup Testing information. 


SWITCHING WAVEFORMS 


ADDRESS 


OUTPLITS 

00-03 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

VOH 

1. 2, 3 

VoL 

1. 2, 3 

V|H 

1. 2, 3 

V|L 

1. 2. 3 

l|L 

1. 2. 3 

i|H 

1. 2. 3 

isc 

1. 2. 3 

Ice 

1. 2, 3 

ICEX 

1, 2, 3 


SWITCHING CHARACTERISTICS 



Parameter 

Symbol 

Subgroups 

TAVQV 

9. 10, 11 

TGVQZ 

9, 10, 11 

TGVQV 

9, 10, 11 

Functional 

Tests 

7, 8 




MILITARY BURN-IN 


Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am27S15 


Am27S15 

4096-Bit (512x8) Bipolar PROM 
with Output Data Latches 


DISTINCTIVE CHARACTERISTICS 


On-chip data latches 

Latched true and complemented output enables for 

easy word expansion 

Predetermined OFF outputs on power-up 

Fast access time — 60 ns commercial and 90 ns military 

maximum 


Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming 
yields (typ > 98%) 

Member of generic PROM series utilizing standard 
programming algorithm 


GENERAL DESCRIPTION 


The Am27S15 (512-words by 8-bits) is a fully decoded, 
Schottky array, TTL Programmable Read-Only Memory 
(PROM), incorporating on-chip data and enable latches. 
This device has three-state outputs compatible with low- 
power Schottky bus standards capable of satisfying the 
requirements of a variety of microprogrammable controls. 


This device will operate in a transparent mode when the 
Output Latch Enable signal (LO) is held HIGH. When the 
Output Latch Enable signal is LOW, the output conditions 
present at the time of the HIGH-to-LOW transition of LO will 
be latched into the part. 

If LO is LOW upon power-up, the outputs (Qq - Q?) will be 
in a floating or high-impedance state. 


BLOCK DIAGRAM 


3 1 0F B4 
ROW 

DECODER 


1 or 8 

COLUMN 

DECODER 


B4 X 64 
PROGRRMMRBLE 
RRRAY 


8 - 1 of 8 MULTIPLEXER' 


B-BIT OUTPUT LRTCH 



00 Oi 02 O3 O4 Os Qb Q? 

BD006290 


PRODUCT SELECTOR GUIDE 



Publication # Rev. 

03183 D 

Issue Date: May 1986 


Amendment 

/O 











CONNECTION DIAGRAM 
Top View 

Vcc A2 Ao Of 0| LO O7 Q« Os O4 nC 



As A4 As A« A, A« Qo O, O2 Qj MC ONO 


Note: Pin 1 is marked for orientation. NC = No Connection. 



ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD standard products are available In several packages and operating ranges. The order number (Valid 
Combination) is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


- E. OPTIONAL PROCESSING 

Blank = Standard processing 
B = Burn-in 


-A. DEVICE NUMBER/DESCRIPTION 

Am27S15 

4096-Bit (512x8) Bipolar PROM 
with Output Data Latches 


Valid Combinations 


PC. PCB, 
DC, DOB 


- D. TEMPERATURE RANGE 

0 = Commercial (0 to -t-75"C) 

-C. PACKAGE TYPE 

P = 24-Pin Plastic DIP (PD 024) 

D = 24-Pin Ceramic DIP (CD 024) 

- B. SPEED OPTION 

Blank = 60 ns 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 
APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) products are 
processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, or surface 
treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 


-E. LEAD FINISH 

A - Hot Solder DIP 


-D. PACKAGE TYPE 

J - 24-Pin Ceramic DiP (CD 024) 


-C. DEVICE CLASS 

/B - Class B 


- B. SPEED OPTION 

Blank - 90 ns 


-A. DEVICE NUMBER/DESCRIPTION 

Am27S15 

4.096-Bit (512x8) Bipoiar PROM 
with Output Data Latches 


Valid Combinations 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 


PIN DESCRIPTION 


Aq-As Address Inputs 

The 9-bit field presented at the address inputs selects one 
of 512 memory locations to be read from. 

LO Output Latch Enable 

The LO signal controls both the data and enable latches. 
The LOW-to-HIGH transition of LO "Opens" the data and 
enable latches. The HIGH-to-LOW transition of LO 
"Closes" the data and enable latches. 

Qq-Q? Data Output Port 

Parallel data output from the data latches. The disabled 
state of these outputs is floating or high impedance. 


Gf, G 2 Output Enable 

Controls the state of the Q-output, three-state drivers in 
conjunction with LO. 

Vcc Device Power Supply Pin 

The most positive of the logic power supply pins. 

GND Device Power Supply Pin 

The most negative of the logic power supply pins. 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 


Storage Temperature.-65 to +150°C 

Ambient Temperature with 

Power Applied.-55 to +125°C 

Supply Voltage.-0.5 V to +7.0 V 

DC Voltage Applied to Outputs 

(Except During Programming).-0.5 V to +Vcc Max. 

DC Voltage Applied to Outputs 

During Programming.21 V 

Output Current into Outputs During 

Programming (Max. Duration of 1 sec).250 mA 

DC Input Voltage.-0.5 V to +5.5 V 

DC Input Current.-30 mA to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 

Parameter 

Description 

Test Conditions 

Min. 

Typ. 

Max. 

Units 

VOH 

Output HIGH Voltage 

Vcc “ Min., (qh = -2.0 mA 

V|N = V|HOrV|L 

COM'L 

2.7 



Volts 

MIL 

2.4 

VOL 

Output LOW Voltage 

Vcc = Min., Iol” 16 mA 

V|N = V|H or V|L 




Volts 

V|H 

Input HIGH Level 

Guaranteed input logical HIGH 
voltage for all inputs (Note 3) 




Volts 

V|L 

Input Low Level 

Guaranteed input logical LOW 
voltage for all inputs (Note 3) 

COM'L 



0.85 

Volts 

MIL 



0.80 

Volts 

l|L 

Input LOW Current 

Vcc “ Max., ViN ” 0.45 V 

COM'L 



-0.100 

mA 

MIL 



-0.150 

l|H 

Input HIGH Current 

Vcc = Max., V|N “ 2.7 V 



25 

pA 

isc 

Output Short Circuit 
Cument 

Vcc “ Max., VouT ” 0-0 V 
(Note 1) 

COM'L 

-20 


-70 

mA 

MIL 

-15 


-65 

Icc 

Power Supply Current 

All Inputs = GND 

Vcc = Max. 

COM'L 



175 

mA 

MIL 



185 

V| 

Input Clamp Voltage 

Vcc “ Min., I|n=- 18 mA 



-1.2 

Volts 

ICEX 

Output Leakage 

Current 

Vcc = Max., 

V 57 = 2.4 V 

VgJ - 0.4 V 

Vo = 4.5 V 



40 

pA 

Vo “ 0.4 V 



-40 

C|N 

Input Capacitance 

V|N = 2.0 V @ f = 1 MHz (Note 2) 


5 


PF 

COUT 

Output Capacitance 

VoUT “ 2.0 V @ f = 1 MHz (Note 2) 


8 



Notes: 1. Not more than one output should be shorted at a time. Duration of the short circuit test should not be more than one second. 

2. These parameters are not 100% tested, but are periodically sampled. 

3. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do not attempt 
to test these values without suitable equipment. 


Commercial (C) Devices 

Temperature,T a .0 to +75'’C 

Supply Voltage.+ 4.75 V to + 5.25 V 

Military (M) Devices 

Temperature,Tc.-55 to +125°C 

Supply Voltage.+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

Military products 100% tested at case temperature 
-55“C, +25X, + 125‘’C. 


'See the last page of this spec for Group A Subgroup Testing information. 

































































































SWITCHING TEST CIRCUITS 


KEY TO SWITCHING WAVEFORMS 


WAVEFORM INPUTS 


S 0 pr S 600 n 



5 pF > 600 n 


m 

M 


DONT CARE; 
ANY CHANGE 
PERMITTED 


WILL BE 
CHANGING 
FROM H TO L 


WILL BE 
CHANGING 
FROM L TO H 


CENTER 
LINE IS HIGH 
IMPEDANCE 
"OFF"STATE 


A. Output Load for All AC Tests 
Except TGVQZ 


B. Output Load for TGVQZ 


Notes: 1. All device test loads should be located within 2” of device output pin. 

2. Si is open for Output Data HiGH to Hi-Z and Hi-Z to Output Data HIGH tests. 

Si Is closed for all other AC tests. 

3. Load capacitance includes all stray and fixture capacitance. 

SWITCHING CHARACTERISTICS over operating range unless othenvise specified (Note 1)* 



Parameter 

Parameter 

Symbol 

Description 

TAVQV 

Address Valid to Output Valid 

TG1HQZ 

Delay from Output Enable (HIGH or LOW) to Output 

TG2LQZ 

Hi-Z (Note 2) 

TGVQV 

Delay from Output Enable Valid to Output Valid 
(HIGH or LOW) 

TLOHLOL 

Latch Enable Pulse Width (HIGH) 

TAVLOL 

Address Valid to Latch Enable LOW Setup Time 

TLOLAX 

Latch Enable LOW to Address Change Hold Time 

TGVLOL 

Output Enable Valid to Latch Enable LOW Setup 

Time 

TLOLGX 

Latch Enable LOW to Output Enable Change Hold 

Time 

TLOHQZ 

Delay from LO HIGH to Output Disabled (Note 2) 



See also Switching Test Circuits. 

Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 
3.0 V using test load in A under Switching Test Circuits. 

2. TGI HQZ, TG2LQZ, and TLOHQZ are measured at steady state HIGH output voltage -0.5 V and steady state LOW output 
voltage +0.5 V output levels using the test load in B under Switching Test Circuits. 


*See the last page of this spec for Group A Subgroup Testing information. 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

VOH 

1, 2, 3 

VOL 

1. 2, 3 

V|H 

1. 2, 3 

V|L 

1. 2, 3 

l|L 

1. 2, 3 

l|H 

1, 2, 3 

isc 

1, 2. 3 

icc 

1. 2, 3 

ICEX 

1, 2, 3 


SWITCHING CHARACTERISTICS 



Parameter 

Symbol 

Subgroups 

TAVQV 

9, 10, 11 

TG1HQZ 

TG2LQZ 

9, 10, 11 

TGVQV 

9, 10, 11 

TLOHLOL 

9, 10, 11 

TAVLOL 

9, 10, 11 

TLOLAX 

9, 10, 11 

TGVLOL 

9, 10, 11 

TLOLGX 

9, 10, 11 

TLOHQZ 

9, 10. 11 

Functional 

Tests 

7, 8 




MILITARY BURN-IN 


Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am27S18/19 

256-Bit (32 x 8) Bipolar PROM 


DISTINCTIVE CHARACTERISTICS 

• Ultra high speed • Low-current PNP inputs 

• Highly reliable, ultra-fast programming Platinum-Silicide • High-current open collector and three-state outputs 

fuses • Fast chip select 

• High-programming yield 


GENERAL DESCRIPTION 


The Am27S18/19 (32-words by 8-bits) is a Schottky TTL 
Programmabie Read-Only Memory (PROM). 

This device is available in both open-collector (Am27S18) 
and three-state (Am27S19) output versions. These outputs 
are compatible with low-power Schottky bus standards 
capable of satisfying the requirements of a variety of 


microprogrammable controls, mapping functions, code con¬ 
versions, or logic replacements. Easy word depth expan¬ 
sion is facilitated by an active LOW output enable (G). 

This device is also available in a low-power version 
Am27LS18/19. 


BLOCK DIAGRAM 



BD006140 


PRODUCT SELECTOR GUIDE 


Open-Collector 

Part Number 

27S19SA 

27S18A 

27S18 

27LS18 

Three-State 

Part Number 

27S19SA 

27S19A 

27S19 

27LS19 

Address 

Access Time 

15 ns 

20 ns 

25 ns 

35 ns 

40 ns 

50 ns 

55 ns 

70 ns 

Operating 

Range 

C 

M 

C 

M 

C 

M 

C 

M 


Publication # Rev. Amendment 
03209 D /O 

Issue Date: May 1986_ 


2 


6I./8I.SZ2UIV 




































°oC 

DIPS* 

CONNECTION DIAGRAMS 

Top View 

j j » # ■> 

□ “cc j-tnsirtra\ 

°.c 


□ « 

O.U. ■ * ' - 




0 . G , „ 3.. 

'■it: 


□ *1 

HC ^3 ■ 

■VC 


□ ‘1 

|n T w IT *■ 

■VC 


□ *. 

Qi p • w rr 

■=.c 



XP □ □ P 

ONO C 

• • 

□ ■V 

■r 1 « J 


CD000521 

CD000531 

*> 

Note: Pin 1 is marked for orientation. 

Mso available in 16-pin fiatpack. Connections identical to DIPs. 



LOGIC SYMBOL 



Oo Qf O2 O) O4 O4 Of Q7 


ORDERING INFORMATION 
Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


-E. OPTIONAL PROCESSING 

Blank = Standard processing 
B - Burn-In 

- D. TEMPERATURE RANGE 

C = Commercial (0 to + 75°C) 

-C. PACKAGE TYPE 

P - 16-Pin Plastic DiP (PD 016) 

D - 16-Pin Ceramic DIP (CD 016) 

F - 16-Pin Flatpak (CP 016) 

L ■= 20-Pin Ceramic Leadless Chip Carrier (CL 020) 


-A. DEVICE NUMBER/DESCRIPTION 

Am27S18/19 

256-Bit (32 x 8) Bipolar PROM 
Am27S18 Open-Collector 
Am27S19 = Three-Sate 


Valid Combinations 

AM27S18/19 

AM27S18A/19A nrn 

AM27SlfeA 

AM27LS18/19 


- B. SPEED OPTION 

See Product Selector Guide 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 
APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 


-E. LEAD FINISH 

A - Hot Solder DIP 
C - Gold 


D. PACKAGE TYPE 

E= 16-Pin Ceramic DIP (CD 016) 

F= 16-Pin Flatpack (CF 016) 

2 =■ 20-Pin Ceramic Leadless Chip Carrier (CL 020) 


-C. DEVICE CLASS 

/B “ Class B 


- B. SPEED OPTION 

See Product Selector Guide 


-A. DEVICE NUMBER/DESCRIPTION 

Am27S18/19 

256-Bit (32 X 6 ) Bipolar PROM 
Am27S18 ■= Open-Collector 
Am27S19 = Three-State 


Valid Combinations 


AM27S18/19 

AM27S18A/19A 

AM27S19SA 

AM27LS18/19 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 


PIN DESCRIPTION 


Ao - A 4 Address Inputs 

The 5-bit field presented at the address inputs selects one 
of 32 memory locations to be read from. 

Q0-Q7 Data Output Port 

The outputs whose state represents the data read from the 
selected memory locations 

G Output Enable 

Provides direct control of the Q output three-state buffers. 
Outputs disabled forces all open-collector outputs to an 


OFF state and all three-state outputs to a floating or high- 
impedance state. 

Enable = 5 


Vcc Device Power Supply Pin 

The most positive of the logic power supply pins. 

GND Device Power Supply Pin 

The most negative of the logic power supply pins. 
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FUNCTIONAL DESCRIPTION 

The Am27Sl8 and Am27S19 PROMs may be used as code 
converters. Examples include conversion of hexadecimal, 
octal of BCD to seven segment display drive format. In many 
code conversion applications an extra PROM address input is 
available and may be used as a polarity control, blanking 


control or code selector input. The use of a singie Am27S18 or 
Am27S19 to convert the outputs of a binary counter to either 
excess three or gray code format is iliustrated below. In this 
case both codes are generated in true and complemented 
form simultaneously. 



C006 CODE 


AF000161 


TRUTH TABLE 



ADDRESS 


COMPLEMENT 


TRUE 



A4 A3 A2 Af 

Ao 

O7 Qe Qs Q4 

Q3 Q2 Qi Qo 


0 

0 

0 

0 

0 

1 

1 

0 
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0 

0 

1 

1 
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0 

0 

0 

1 

1 

0 

1 

1 

0 

1 

0 

0 


0 

0 

0 

1 

0 

1 

0 

1 

0 

0 

1 

0 

1 


0 

0 

0 

1 

1 

1 

0 

0 

1 

0 

1 

1 

0 

s 

0 

0 

1 

0 

0 

1 

0 

0 

0 

0 

1 

1 

1 

0 

0 

0 

1 

0 

1 

0 

1 

1 

1 

1 

0 

0 

0 


0 

0 

1 

1 

0 

0 

1 

1 

0 

1 

0 

0 

1 

w 

0 

0 

1 

1 

1 

0 

1 

0 

1 

1 

0 

1 

0 


0 

1 

0 

0 

0 

0 

1 

0 

0 

1 

0 

1 

1 

a 

m 

m 

0 

1 

0 

0 

1 

0 

0 

1 

1 

1 

1 

0 

0 

0 

1 

0 

1 

0 

X 

X 

X 

X 

X 

X 

X 

X 

Q 

0 

1 

0 

1 

1 

X 

X 

X 

X 

X 

X 

X 

X 

s 

0 

1 

1 

0 

0 

X 

X 

X 

X 

X 

X 

X 

X 

m 

0 

1 

1 

0 

1 

X 

X 

X 

X 

X 

X 

X 

X 


0 

1 

1 

1 

0 

X 

X 

X 

X 

X 

X 

X 

X 


0 

1 

1 

1 

1 

X 

X 

X 

X 

X 

X 

X 

X 


1 

0 

0 

0 

0 

1 

1 

1 

1 

0 

0 

0 

0 


1 

0 

0 

0 

1 

1 

1 

1 

0 

0 

0 

0 

1 


1 

0 

0 

1 

0 

1 

1 

0 

0 

0 

0 

1 

1 


1 

0 

0 

1 

1 
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0 
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AF000170 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature. -65 to +150‘’C 

Ambient Temperature with 

Power Appiied. - 55 to +125°C 

Supply Voltage... -0.5 V to +7.0 V 

DC Voltage Applied to Outputs 

(Except During Programming).- 0.5 to + Vcc Max. 

DC Voitage Applied to Outputs 

During Programming.21 V 

Output Current into Outputs During 

Programming (Max. Duration of 1 sec.).250 mA 

DC Input Voltage. -0.5 V to 5.5 V 

DC Input Current.-30 to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature.0 to + 75°C 

Supply Voltage.+4.75 V to +5.25 V 

Military (M) Devices* 

Temperature. -55 to +125°C 

Supply Voltage.+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

Military products 100% tested at -55°C, 25°C and 
125“C. 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 



ISC (Note 1) 



Parameter 

Description 


Output HIGH 
Voltage 


Output LOW 
Voltage 


Input HIGH Level 


Input LOW Level 


Input LOW 
Current 


Input HIGH 
Current 


Output Short 
Circuit Current 


Power Supply 
Current 


Input Clamp 
Voltage 


Output Leakage 
Current 


Test Conditions 


Vcc = Min., Ioh““ 2.0 mA 
ViN = V|H or V|L 


Vcc ” Min., Iol“ 16 rnA 
V|N = V|H or V|L 


Guaranteed input logical HIGH 
voltage for all inputs (Note 2) 


Guaranteed input logical LOW 
voltage for all inputs (Note 2) 


Vcc “ Max., V|N = 0,45 V 


Vcc = Max., V|N = 2.7 V 


Vcc Max., VquT “ 0.0 V (Note 3) 


All inputs = GND, Vcc “ Max. 


Vcc “ Min., mA 


Vcc ■= Max. 
V5 = 2.4 V 



Notes: 1. This applies to three-state, devices only. 

2. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do 
not attempt to test these values without suitable equipment. 

3. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 

*See the last page of this spec for Group A Subgroup Testing information. 

Capacitance 


Parameter 

Symbol 


C|N 


CoUT 


Parameter 

Description 


Input Capacitance 


Output Capacitance 


Test Conditions 


Vcc = 5 00 V., Ta = 25'’C 
V|n/Vout = 2.0 V. @ f = 1 MHz 



Note: These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified where 
capacitance may be affected. 
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SWITCHING TEST CIRCUITS 


KEY TO SWITCHING WAVEFORMS 


50 pr S60O 


S pF S 600 



A. Output Load for all tests except 
TGVQZ 


B. Output Load for TGVQZ 


Notes: 1. All device test loads should be located within 2” of device output pin. 

2. Si is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. 

Si is closed for all other AC tests. 

3. Load capacitance includes all stray and fixture capacitance. 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 


COM'L 


Parameter 

Description 


No. 

Parameter 

Symbol 

1 

TAVQV 

2 

TGVQZ 

3 

TGVQV 


Address Valid to Output Valid Access Time 


Delay from Output Enable Valid to Output Hi-Z 


Delay from Output Enable Valid to Output Valid 


See also Switching Test Circuits. 

Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 
to 3.0 V using test load in A under Switching Test Circuits. 

2. TGVQZ is measured at steady state HIGH output voltage -0.5 V and steady state LOW output voltage -t-0.5 V output 
levels using the test load in B under Switching Test Circuits. 

'See the last page of this spec for Group A Subgroup Testing information. 
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DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

VOH 

1. 2, 3 

VoL 

1. 2, 3 

V|H 

1, 2. 3 

V|L 

1, 2, 3 

l|L 

1. 2, 3 

l|H 

1. 2, 3 

isc 

1, 2, 3 

Icc 

1, 2. 3 

ICEX 

1, 2, 3 


GROUP A SUBGROUP TESTING 


SWITCHING CHARACTERISTICS 


No. 



Parameter 

Symbol 

Subgroups 

TAVQV 

9, 10, 11 

TGVQZ 

9, 10, 11 

TGVQV 

9, 10, 11 

Functional 

Tests 

7, 8 




MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 



2-43 























Am27S180/27S181 /PS181 Am27S280/27S281 /PS28 


Am27S180/27S181/PS181 

Am27S280/27S281/PS281 

8.192-Bit (1024x8) Bipolar PROM 


DISTINCTIVE CHARACTERISTICS 


Fast access time allows high system speed 
50% power savings on deselected parts — enhances 
reliability through total system heat reduction 


Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming 
yields (typ > 98%) 

Rapid recovery from power-down state provides mini¬ 
mum delay 


GENERAL DESCRIPTION 


The Am27S180/27S181 (1024 words by 8 bits) is a 
Schottky TTL Programmable Read-Only Memory (PROM). 

This device is available in both open-collector (Am27S180) 
and three-state (Am27S181) output versions. These out¬ 
puts are compatible with low-power Schottky bus standards 
capable of satisfying the requirements of a variety of 
microprogrammable controls, mapping functions, code con¬ 


version, or logic replacement. Easy word-depth expansion 
is facilitated by both active LOW (Gi and G 2 ) and active 
HIGH (G 3 and G 4 ) output enables. 

This device is also available in a 300-mil. lateral-center DIP 
(Am27S280/27S281), as well as a power-switched three- 
state version (Am27PS181/27PS281). 


BLOCK DIAGRAM 


1 0 F 64 
ROW 

DECODER 


64 X 128 
PROGRRMMFIBLE 
RRRRY 




TTirirTririririr 

1 0F 16 
COLUMN 
DECODER 

-1/ 

B - 'i Of 16 MULTIPLEXERS 


Ob Qj 02 Q3 O4 O5 Oq Q7 

BD006301 


*E nomenclature applies to the power-switched versions only (Am27PSXX). 


PRODUCT SELECTOR GUIDE 


Open-Collector 
Part Number 

Am27S180A, 

Am27S280A 

Am27S180, 

Am27S280 

Three-State 

Part Number 

Am27S181A, 

Am27S281A 

Am27S181, 

Am27S281 

Address Access 
Time 

35 ns 

50 ns 

60 ns 

80 ns 

Operating 

Range 

C 

M 

C 

M 


Am27PS181A, 

Ain27PS281A 


Am27PS181 

Am27PS281 
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CONNECTION DIAGRAMS 
Top View 



J- * S Si / 


12 IS 14 IS 16 17 16 


g S o o o 

CD009561 



*Also offered in a 300-mil DIP and a 24-pin Flatpack. 
Connections are identical to those listed here for 
the 600-mil DIP. 


Note: Pin 1 is marked for orientation. 




^ A2 A3 A4 A5 Ag A7 Ag Ag 
^(^•) 

62 (^ 2 ) 

G3(E3) 

04(64) 

Qo Qi Q2 G3 Q4 Q5 Qg Q7 



•E nomenclature applies to AM27PS-power switched versions only. 
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ORDERING INFORMATION (Cont'd.) 

Am27S180/27S181/27PS181 
Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 

F. Alternate Packaging Option 


F. ALTERNATE PACKAGING OPTION 

-S “ 28-Pin Ceramic Leadless Chip 
Carrier (CLT028) 


E. OPTIONAL PROCESSING 

Blank » Standard processing 
B “ Burn-in 


D. TEMPERATURE RANGE 

C - Commercial (0 to + 75°C) 


C. PACKAGE TYPE 

P - 24-Pin Plastic DIP (PD 024) 

D - 24-Pin Ceramic DIP (CD 024) 

L - 32-Pin Rectangular Ceramic Leadless Chip 
Camer (CLR032) 


B. SPEED OPTION 

See Product Selector Guide 


A. DEVICE NUMBER/DESCRIPTION 

1024x8 Bipolar PROMs (600 mil) 

Am27S180 “ Open-Collector PROM 

Am27Sl81 - Three-State PROM 

Am27PS181 - Power-Switched, Three-State PROM 


Valid Combinations 


AM27S180 

AM27S180A 

AM27S181 

AM27S181A 

AM27PS181 

Am27PS181A 


PC. PCB, DC. 
DCB, 

LC, LCB, LC-S 
LCB-S 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are aveulable in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with M1L-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 


-E. LEAD FINISH 

A “ Hot Solder DIP 
C - Gold 


- D. PACKAGE TYPE 

J = 24-Pin Ceramic DIP (CD 024) 

K = 24-Pin Ceramic Flatpack (CFM024) 

U = 32-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLR032) 

3 = 28-Pin Ceramic Leadless Chip Carrier (CLT028) 


-C. DEVICE CLASS 

/B = Class B 


-B. SPEED OPTION 

See Product Selector Guide 


-A. DEVICE NUMBER/DESCRIPTION 

1024x8 Bipolar PROMs (600 mil) 

Am27S180 = Open-Collector PROM 

Am27S181 = Three-State PROM 

Am27PS181 “Power-Switched, Three-State PROM 


Valid Combinations 


AM27S180A 

AM27S181 


/BJA, /BKA, 
/BUC, /B3C, 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 


AM27PS181A 
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ORDERING INFORMATION 
Am27S280/27S281/27PS281 
Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 

F. Alternate Packaging Option 


F. ALTERNATE PACKAGING OPTION 

-S-28-Pin Ceramic Leadiess Chip 
Carrier (CLT026) 


E. OPTIONAL PROCESSING 

Blank - Standard processing 
B - Burn-in 


D. TEMPERATURE RANGE 

C “ Commercial (0 to + 75°C) 


C. PACKAGE TYPE 

P ” 24-Pin Slim Plastic DIP (PD3024) 

D - 24-Pin Slim Ceramic DIP (CD3024) 

L - 32-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLR032) 


B. SPEED OPTION 

See Product Selector Guide 


A. DEVICE NUMBER/DESCRIPTION 

1024 x,8 Bipolar PROMs (300 mil) 

Am27S280 = Open-Collector PROM 

Am27S281 = Three-State PROM 

Am27PS281 - Power-Switched, Three-State PROM 


Valid Combinations 


AM27S280 

AM27S280A 

AM27S281 

AM27S281A 

AM27PS281 

Am27PS281A 


PC, PCB, DC, 
DCB, 

LC, LCB, 
LC-S, LCB-S 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 
APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. GPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderabillty, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 



-E. LEAD FINISH 

A = Hot Solder DIP 


• D. PACKAGE TYPE 

L = 24-Pin Ceramic DIP (CD3024) 


-C. DEVICE CLASS 

/B >= Class B 


-B. SPEED OPTION 

See Product Selector Guide 


A. DEVICE NUMBER/DESCRIPTION 

.1024x8 Bipolar PROMs (300 mil) 

Am27S280 - Open-Collector PROM 

Am27S281 = Three-State PROM 

Am27PS281 “Power-Switched, Three-State PROM 


Valid Combinations 


AM27S280 

AM27S280A~ 

AM27S281 

AM27S281A 

AM27PS281 

AM27PS281A 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 


FUNCTIONAL DESCRIPTION 
Notes on Power Switching 

The Am27PS181 and Am27PS281 are power switched de¬ 
vices. When the chip is selected, important internal currents 
increase from small idling or standby values to their larger 
selected values. This transition occurs very rapidly, meaning 
that access times from the powered-down state are only 
slightly slower than from the powered-up state. Deselected, 
Ice is reduced to less than half its full operating amount. Due 
to this unique feature, there are special considerations which 
should be followed in order to optimize performance: 


t.When the Am27PS181 and Am27PS281 are selected, a 
current surge is placed on the Vcc supply due to the power- 
up feature. In order to minimize the effects of this current 
transient, it is recommended that a O.fpf ceramic capacitor 
be connected from pin 24 to pin 12 at each device. (See 
Figure 1.) 

2. Address access time (TAVQV) can be optimized if a chip 
enable setup time (TEVAV) of greater than 25 ns 
is observed. Negative setup times on chip enable 
(TEVAV < 0) should be avoided. (For typical and worse 
case characteristics, see Figures 2A and 2B.) 
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ABSOLUTE MAXIMUM RATINGS 

storage Temperature.-65 to +150°C 

Ambient Temperature with 

Power Applied.-55 to +125°C 

Supply Voltage.-0.5 V to +7.0 V 

DC Voltage Applied to Outputs 

(Except During Programming).-0.5 V to +Vcc Max- 

DC Voltage Applied to Outputs 

During Programming.21 V 

Output Current into Outputs During 

Programming (Max. Duration of 1 sec).250 mA 

DC Input Voltage.-0.5 V to +5.5 V 

DC Input Current.-30 mA to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature, Ta .0 to +75'’C 

Suppiy Voltage.+ 4.75 V to + 5.25 V 

Military (M) Devices* 

Temperature, Tc.....-55 to +125°C 

Supply Voltage. . .+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

•Military product 100% tested at Tc = +25°C, +125'C, 
and -55°C. 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 



Parameter 

Description 


Output HIGH 
Voltage 


Output LOW 
Voltage 


Input HIGH Level 


Input LOW Level 


Input LOW Current 


Input HIGH Current 


Output Short- 
Circuit Current 


Test Conditions 


Vcc “ Min., Ioh““ 2.0 rtiA 
V|N ” V|H or Viu 


Vcc “ Min., Iql “16 mA 
V|N " VlH or V|L 


Guaranteed input logical HIGH voltage for all 
inputs (Note 3) 


Guaranteed input logical LOW voltage for all 
inputs (Note 3) 


Vcc “ Max., V|N “ 0.45 V 


Vcc “ Max., V|N = Vcc 


Vcc “ Max.. VquT “ 0.0 V 
(Note 1) 


Power Supply Current 


Power-Down Suppiy Current 


Input Clamp Voltage 


Output Leakage 
Current 


Input Capacitance 


Output Capacitance 


Vq “ Vcc 


Vo “ 0.4 V 


All Inputs “GND 


Ei ” 2.7 V All other inputs “ GND 


Vcc “Min., I|N — -18 mA 


Vcc “ Max. 
V 57 - 2.4 V 


V|N “ 2.0 V @ f - 1 MHz (Note 2) 


VouT “ 2.0 V @ f - 1 MHz (Note 2) 


Not more than one output should be shorted at a time. Duration of the short-circuit test should not be more than one s 
These parameters are not 100% tested, but are periodically sampled. 

These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do c 
to test these values without suitable equipment. 



•See the last page of this spec for Group A Subgroup Testing information. 
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Figure 2A. TAVQV versus TEVAV 


Figure 2B. TEVQV versus TAVEV 






SWITCHING TEST CIRCUITS 


KEY TO SWITCHING WAVEFORMS 



S0 pF S 60(3 



WAVEFORM INPUTS 

MUST BE 
STEADY 

m MAY CHANGE 
FROM H TO L 

////// MAY CHANGE 
////// FROML TOH 


5 pr 5 B00 n 


DON'T CARE; 
ANY CHANGE 
PERMITTED 


WILL BE 
CHANGING 
FROM H TOL 


WILL BE 
CHANGING 
FROM L TO H 


CENTER 
LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 


Diagram 1. Output Load for all Diagram 2. Output Load for TGVQZ I-- 

Switching tests except 
TGVQZ 

Notes: 1. All device test loads should be located within 2* of device output pin. 

2. St is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. 

St is closed for all other Switching tests. 

3. Load capacitance includes all stray and fixture capacitance. 

SWITCHING CHARACTERISTICS over operating range unless othenvise specified* 


Parameter 

Symbol 

Parameter 

Description 

TAVQV 

Address Valid to Output Valid Access Time 

TGVQZ 

TEVQZ 

Delay from Output Enable Valid to Output Hi-Z 

TGVQV 

TEVQV 

Delay from Output Enable Valid to Output Valid 

TAVQV1 

Power-Switched Address Valid to Output Valid 

Access Time (Am27PS Versions only) 



See also Switching Test Circuits. 

Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference leveis of 1.5 V, and input pulse levels of 0 to 3.0 V using test 
load In Diagram 1. 

2. TGVQZ is measured at steady state HiGH output voltage -0.5 V and steady state LOW output voltage + 0.5 V output levels using the test 
load in Diagram 2. 

‘See the last page of this spec for Group A Subgroup Testing information. 


SWITCHING WAVEFORM 


ADDRESS 
R0 ~ fig 


OUTPUTS 
00 - 07 


G4/E4 

gI/^, ^/Ei 
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GROUP A SUBGROUP TESTING 

DC CHARACTERISTICS 



SWITCHING CHARACTERISTICS 



MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 

* Power-switched versions only (Am27PSXXX) 
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Am27S184/185/PS185 


Am2 7S184/185/PS185 

8,192-Bit (2048x4) Bipolar PROM 


DISTINCTIVE CHARACTERISTICS 


• Ultra-fast access time "A" version (35 ns Max.) — Fast 
access time Standard version (50 ns Max.) — allow 
tremendous system speed improvements 

• Platinum-Siiicide fuses guarantee high reliability, fast 
programming and exceptionally high programming 
yields (typ > 98%) 


• AC performance Is factory tested utilizing programmed 
test words and columns 

• Voltage and temperature compensated providing ex¬ 
tremely flat AC performance over military range 

• Member of generic PROM series utilizing standard 
programming aigorithm 


GENERAL DESCRIPTION 


The Am27S184/185 (2048-words by 4-bits) is a Schottky 
TTL Programable Read-Oniy Memory (PROM). 

This device is available in both open-collector (Am27S184) 
and three-state (Am27S185) output versions. These out¬ 
puts are compatibie with low-power Schottky bus standards 
capable of satisfying the requirements of a variety of 


microprogrammable controis, mapping functions, code con¬ 
version, or logic replacement. Easy-word depth expansion 
is faciiitated by an active LOW (S) output enabie. 

This device is also offered in a low-power, three-state 
version, the Am27LS185, as well as a power-switched 
three-state version. 


BLOCK DIAGRAM 




PRODUCT SELECTOR GUIDE 


Open-Collector 
Part Number 



Publication # Rev. 

03192 C 

Issue Date: May 1986 


Amendment 

/O 

















CONNECTION DIAGRAMS 
Top View 



J - 

It 

2 

17 

3 

16 

4 

IS 
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14 

6 

13 
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12 
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11 

• 

10 



H S S i •f 

miTdlrrbrbfH 

4 3 2 1 38 26 


12 13 14 13 16 17 II 


22 [X NC 
21 [X NC 
20 fX Of 
19 Q, 


M « .1 

CD000382 

Note: Pin 1 is marked for orientation. 




i a ^ i 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 

F. Alternate Packaging Option 


F. ALTERNATE PACKAGING OPTION 

-S = 28-Pin Ceramic Leadless Chip 
Carrier (CLT028) 


A. DEVICE NUMBER/DESCRIPTION 

Am27S184/185/PS185 
8,192-Bit (2,048x4) Bipolar PROM 
Am27S184 = Open-Collector Version 
Am27S185 = Three-State Version 
Am27PS185 = Power-Switched Version 
Am27LS185 = Low-Power Version 


E. OPTIONAL PROCESSING 

Blank = Standard processing 
B = Burn-in 


D. TEMPERATURE RANGE 

C = Commercial (0 to 75°C) 


C. PACKAGE TYPE 

P = 18-Pin Plastic DIP (PD 018) 

D-= 18-Pin Ceramic DIP (CD 018) 

F = 18-Pin Glass-to-Metal Flatpack DIP (MF 018) 
L = 28-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLR028) 


B. SPEED OPTION 

See Product Selector Guide 


Valid Combinations 


AM27S184A 
AM27S185 ~ 
AM27S185A 

AM27PS185 

AM27LS185 


PC, PCB, DC 
DCB, FC, 

FCB, LC, LCB, 
LC-S, LCB-S 

PC, PCB, DC, 
DCB, LC, LCB. 
LC-S, LCB-S 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 
APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Ciass 

D. Package Type 

E. Lead Finish 


-E. LEAD FINISH 

A - Hot Solder DIP 
C - Gold 


- D. PACKAGE TYPE 

V - 18-Pin Ceramic DIP (CD 018) 

Y - 18-Pin Glass-to-Metal Flatpack (MF 018) 

U - 28-Pjn Rectangular Ceramic Leadless 

Chip Carrier (CLR028) 

3 “ 28-Pin Square Leadless Chip Carrier (CLT028) 


-C. DEVICE CLASS 
/B = Class B 


-A. DEVICE NUMBER/DESCRIPTION 

Am27S184/185/PS185 
8.192-Bit (2,048x4) Bipolar PROM 
Am27S184 “ Open-Collector Version 
Am27S 185 = Three-State Version 
Am27PS185=Power-Switched Version 
Am2(;LS185 = Low-Power Version 


■ B. SPEED OPTION 

See Product Selector Guide 


Valid Combinations 


AM27S184 

AM27S184A 

AM27S185 

AM27S185A 

AM27PS185 


/BVA. /BYC, 
/BUC, /B3C, 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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PIN DESCRIPTION 


Aq-Aio Address Inputs 

The 11-bit field presented at the address inputs selects one 
of 2,048 memory locations to be read from. 

Q 0 -Q 3 Data Output Port 

The outputs whose state represents the data read from the 
selected memory locations. 

S/1* Output Enable 

Provides direct control of the Q-output buffers. Outputs 
disabled forces all open-collector outputs to an OFF state 


and all three-state outputs to a floating or high-impedance 
state. 

Enable = S/E* 

Disable = G/E* 

Vcc Device Power Supply Pin 

The most positive of the logic power supply pins. 

GND Device Power Supply Pin 

The most negative of the logic power supply pins. 


FUNCTIONAL DESCRIPTION 
Power Switching 

The Am27PS185 is a power switched device. When the chip is 
selected, important internal currents increase from small idling 
or standby values to their larger selected values. This transi¬ 
tion occurs very rapidly, meaning that access times from the 
powered-down state are only slightly slower than from the 
powered-up state. Deselected, Icc is reduced to half its full 
operating amount. Due to this unique feature, there are special 
considerations which should be followed in order to optimize 
performance: 


1. When the Am27PS185 is selected by a low level on C§, a 
current surge is placed on the Vcc supply due to the power- 
up feature. In order to minimize the effects of this current 
transient, it is recommended that a 0.1 fif ceramic capacitor 
be connected from pin 18 to pin 9 at each device. (See 
Figure 1.) 

2. Address access time (TAVQV1) can be optimized if a chip 
enable set-up time (TEVAV) of greater than 25 ns is 
observed. Negative set-up times on chip enable (TE- 
VAV=tlO) should be avoided. (For typical and worse case 
characteristics see Figures 2A and 2B.) 


'1 Nomenclature applies only to Am27PS power-switched versions. 





ABSOLUTE MAXIMUM RATINGS 

Storage Temperature.-65 to +150°C 

Ambient Temperature with 

Power Applied.-55 to +125'’C 

Supply Voltage.-0.5 V to +7.0 V 

DC Voltage Applied to Outputs 

(Except During Programming).-0.5 V to +Vcc Max. 

DC Voltage Applied to Outputs 

During Programming.21 V 

Output Current into Outputs During 

Programming (Max. Duration of 1 sec).250 mA 

DC Input Voltage.-0.5 V to +5.5 V 

DC Input Current.-30 mA to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature.0 to +75^ 

Supply Voltage.+ 4.75 V to + 5.25 V 

Military (M) Devices 

Temperature. i...-55 to +125°C 

Supply Voltage.+4.5 V to +5.5 V 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

^Military product 100% tested at Tc = +25°C, +125‘’C, 
and -55°C. 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 


Parameter 

Description 


Test Conditions 


Vqh (Note 

1 ) 

Output HIGH 

Voltage 

Vec “ Min., Iqh °° “2.0 mA 

V|N = ViH or V|L 

VoL 

Output LOW 

Voltage 

Vec - Min., Iql =16 mA 

V|N = V|H or V|L 

V|H 

Input HIGH Level 

Guaranteed input logical HIGH 
voltage for all inputs (Note 2) 

V|L 

Input LOW Level 

Guaranteed input logical LOW 
voltage for all inputs (Note 2) 

l|L 

Input LOW 

Current 

Vec = Max., V|N “ 0.45 V 

l|H 

Input HIGH 

Current 

Vec = Max., V|N “ Vec 

Isc (Note 1) 

Output Short 

Vec = Max. 

STD, LS devices 

Circuit Current 

VouT = 0 0 V (Note 3) 

PS devices 

Ice 

Power Supply 

All inputs = GND 

STD, PS devices 

Current 

Vec “ Max. 

LS devices 

V| 

Input Clamp 

Voltage 

Vec “ Min., I|N = —10 mA 

ICEX 

Output Leakage 

Vec = Max. 

Vo -* Vec 

Current 

Vg = 2.4 V 

Vo “ 0.4 V 

C|N 

Input Capacitance 

V|N = 2.0 V @ f = 1 MHz (Note 4) 

CoUT 

Output 

Capacitance 

VouT = 2.0 V @ f = 1 MHz (Note 4) 



Notes: 1. This applies to three-state devices only. 

2. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do 
not attempt to test these values without suitable equipment. 

3. Not more than one output should be shorted at a time. Duration of the short circuit test should not be more than one second. 

4. These parameters are not 100% tested, but are periodically sampled. 

*See the last page of this spec for Group A Subgroup Testing information. 
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TYPICAL DC and AC CHARACTERISTICS 

Typical Ivcc Current Surge without 0.1 iiF Typical lycc Current Surge without 0.1 fiF 

(Ivcc is Current Supplied by Vcc Power Supply) (lycc is Current Supplied by Vcc Power Supply) 



OP001221 OP001231 

Figure 1. Ice Current 




OP001191 


Figure 2A. TAVQV vs TEVAV (Am27PS191/291) 


30 40 so 60 70 80 to 

■revov-n* 

OP001201 

Figure 2B. TEVQV vs TAVEV 
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SWITCHING TEST CIRCUIT 


KEY TO SWITCHING WAVEFORMS 



Notes: 1. TAVQV is tested with switch Si closed and Cl ”50 pF. 

2. For open-collector outputs, TGVQZ and TGVQV are tested 
with Si closed to the 1.5 V output level. Cl ”50 pF. 

3. For three-state outputs, TGVQZ is tested with Cl ” 50 pF to 
the 1.5 V level: Si is open for high-impedance to HIGH tests 
and closed for high-impedance to LOW tests. TGVQV is 
tested with Cl ” 5 pF. HIGH to high-impedance tests are 
made to an output steady state HIGH voltage -0.5 V with Si 
open; LOW to high-impedance tests are made to the steady 
state LOW -)-0.5 V level with Si closed. 


WAVEFORM INPUTS 

MUST BE 

STEADY 

m HAYCHANCE 
FROM H TO L 

////// MAY CHANGE 
////// FROM L TO H 


DON’T CARE: 
ANY CHANGE 
PERMITTED 


WILL BE 
CHANGING 
FROM H TO L 


WILL BE 
CHANGING 
FROM L TO H 


CENTER 
LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 


SWITCHING CHARACTERISTICS over operating range unless othenA/ise specified* 


Parameter 
No. Symbol 


Parameter 

Description 



Version 

27S Version 

27PS Version 

COM'L MIL 

COM'L 

MIL 


A 






STD 





1^ 

LS 

■liaHBEi 





A 

■li^HiKEi 





STD 



lOi 


KB 

LS 

'■■iiaHiKiii 





A 






STD 



IjJJI 



LS 

A 

STD 







TAVQV 1 Power Switched Address Valid to Output Valid 
^ Access Time (Am27PS Versions only) 


See eUso Switching Test CircuiL 

Notes: 1. Tests are performed with input trsmsition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 3.0 V. 
2. TGVQZ is measured at steady state HIGH output voltage -0.5 V and steady state LOW output voltage +0.5 V output levels. 

*See the last page of this spec for Group A Subgroup Testing information. 













































GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

VOH 

1, 2, 3 

VoL 

1, 2, 3 

V|H 

1, 2. 3 

V|L 

1, 2, 3 

l|L 

1. 2, 3 

l|H 

1, 2, 3 

isc 

1, 2, 3 

icc 

1, 2, 3 

ICEX 

1. 2, 3 


SWITCHING CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

TAVQV 

9, 10, 11 

TGVQZ 

9, 10, 11 

TGVQV 

9, 10, 11 

TAVQV1 

9, 10, 11 

Functional 

Tests 

7, 8 


MILITARY BURN-IN 


Military burn-in is in accordance with the current revision of MlL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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AI1127S190/27S191/PS191/LS191 

Am27S290/27S291/PS291/LS291 

16,384-Bit (2048x8) Bipolar PROM 


DISTINCTIVE CHARACTERISTICS 


• Fast access time allows high system speed 

• 50% power savings on deselected parts — enhances 
reliability through total system heat reduction (27PS 
devices) 

• Piug in replacement for industry standard product — no 
board changes required 


• Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming 
yields {typ > 98%) 

• Voltage and temperature compensated providing ex¬ 
tremely flat AC performance over military range 

• Rapid recovery from power-down state provides mini¬ 
mum delay (27PS devices) 


GENERAL DESCRIPTION 


The Am27S190/191 (2048-words by 8 -bits) is a Schottky 
TTL Programmable Read-Only Memory (PROM). 

This device is available in both open-collector (Am27S190) 
and three-state (Am27Sl91) output versions. These out¬ 
puts are compatible with low-power Schottky bus standards 
capable of satisfying the requirements of a variety of 
microprogrammable controls, mapping functions, code con¬ 
version, or logic replacement. Easy word-depth expansion 


is facilitated by both active LOW (Gi) and active HIGH (G 2 
and G 3 ) output enables. 

This device is also available in 300-mil, lateral center DIP 
(Am27S290/27S291). Additionally, this device is offered in 
a low-power, three-state version, the Am27LS191 and 
Am27LS291, as well as a power-switched, three-state 
version, the Am27PS191 and Am27PS291. 


BLOCK DIAGRAM 



00 Oi O3 O3 O4 Qs Q5 Q7 

BD006340 


*E nomenclature applies to the power-switched versions only (Am27PSXXX). 


PRODUCT SELECTOR GUIDE 


Open-Collector 

Part Number 

- 

Am27S190A, 

Am27S290A 

Am27S190, 

Am27S290 

- 

- 

- 

Three-State 

Part Number 

Am27S191SA, 

Am27S2giSA 

Am27S191A, 

Am27S291A 

Am27S191, 

Am27S291 

Am27LS19r, 

Am27LS291* 

Am27PS191A, 

Am27PS291A 

Am27PS191, 

Am27PS291 

Address Access 

Time (ns) 

20 

30 

35 

50 

50 

65 

35 

45 

50 

65 

65 

75 

Operating Range 

C 


C 

— 

C 

M 

C 

M 

C 

— 

C 

HZH 


•Advance Information applies only to "SA" version. 



Publication # Rev. 

Amendment 


02121 C 

/O 
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Issue Date: May 1986 



Am27S190/27S191/PS191/LS191 Am27S290/27S291/PS291/LS291 



































Note: Pin 1 is marked for orientation. 


LOGIC SYMBOL 



Aq A-) A 2 

A 3 A 4 A 5 A 3 

A? 

< 

< 

< 





G 2 /E 2 * 




Gq/Eq” 




Qq Qi 

Q 2 Q 3 Q 4 

Qs 

Qe Q 7 



LS000031 

*E nomenclature applies to the power-switched versions only (Am27PSXXX). 
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ORDERING INFORMATION (Cont'd.) 
(Am27S190/27S191/27PS191/27LS191) 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 

F. Alternate Packaging Option 


AM27S190 A D C B -S 



2048x8 Bipolar PROMs (600 mil) 

Am27S190 = Open-Collector PROM 

Am27S191 = Three-State PROM 

Am27PS191 = Power-Switched, Three-State PROM 

Am27LS191 = Low-Power, Three-State PROM 


F. ALTERNATE PACKAGING OPTION 

-S“ 28-Pin Ceramic Leadless Chip 
Carrier (CLT028) 


E. OPTIONAL PROCESSING 

Blank = Standard processing 
B = Burn-in 


D. TEMPERATURE RANGE 

C = Commercial (0 to + 75°C) 


C. PACKAGE TYPE 

P = 24-Pin Plastic DIP (PD 024) 

D = 24-Pin Ceramic DIP (CD 024) 

L = 32-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLR032) 


B. SPEED OPTION 

See Product Selector Guide 


Valid Combinations 

AM27S190 

PC. PCB, 

DC, DCB, 

LC, LCB, 

LC-S, LCB-S 

AM27S190A 

AM27S191 

AM27S191A 

AM27S191SA 

AM27PS191 

AM27PS191A 

AM27LS191A 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 


APL Products 

AMD products for Aerospace and Defense applications are avaiiable in several packages and operating ranges. APL 
(Approved Products List) products are fuliy compliant with MIL-STD-883C requirements. CPL (Controiied Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if appiicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 

AM27S191 SA /B J A 


E. LEAD FINISH 

A - Hot Solder DIP 
C = Gold 


D. PACKAGE TYPE 

J = 24-Pin Ceramic DIP (CD 024) 

K - 24-Pin Ceramic Flatpack (CFM024) 

U “ 32-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLR032) 

3 = 28-Pin Ceramic Leadless Chip Carrier (CLT028) 


C. DEVICE CLASS 

/B = Class B 


B. SPEED OPTION 

See Product Selector Guide 


A. DEVICE NUMBER/DESCRIPTION 

2048x8 Bipolar PROMs (600 mil) 

Am27S190-Open-Collector PROM 
Am27S191 - Three-State PROM 
Am27PS191 “Power-Switched. Three-State PROM 
Am27LS191 - Low-Power, Three-State PROM 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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ORDERING INFORMATION 
(Am27S290/27S291 /27PS291 /27LS291) 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 

AM27S290 A C. JL 


E. OPTIONAL PROCESSING 

Blank = Standard processing 
B = Burn-in 


D. TEMPERATURE RANGE 

C =• Commercial (0 to + 75°C) 


C. PACKAGE TYPE 

P = 24-Pin Slim Plastic DIP (PD3024) 

D = 24-Pin Slim Ceramic DIP (CD3024) 


B. SPEED OPTION 

See Product Selector Guide 


A. DEVICE NUMBER/DESCRIPTION 

2048 X 8 Bipolar PROMs (300 mil) 

Am27S290 = Open-Collector PROM 

Am27S291 = Three-State PROM 

Am27PS291 = Power-Switched, Three-State PROM 

Am27LS291 = Low-Power, Three-State PROM 


Valid Combinations 

AM27S290 

PC, PCB, 

DC, DCB 

AM27S290A 

AM27S291 

AM27S291A 

AM27S291SA 

AM27PS291 

AM27PS291A 

AM27LS291A 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 
APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with M1L-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 



-E. LEAD FINISH 

A = Hot Solder DIP 


-D. PACKAGE TYPE 

L - 24-Pin Ceramic DIP (CD3024) 


-C. DEVICE CLASS 

/B “ Class B 


- B. SPEED OPTION 

See Product Selector Guide 


A. DEVICE NUMBER/DESCRIPTION 

2048x8 Bipolar PROMs (300 mil) 

Am27S290 “ Open-Collector PROM 
Am27S291 = Three-State PROM 
Am27PS291 “Power-Switched, Three-State PROM 
Am27LS291 = Low-Power, Three-State PROM 


Valid Combinations 


AM27S290 

AM27S290A 

AM27S291 

AM27S291A 

AM27S291SA 

AM27PS291 

AM27PS291A 

AM27LS291A 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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PIN DESCRIPTION 


Aq-A-io Address Inputs 

The 11-bit field presented at the address inputs selects one 
of 2048 memory locations to be read from. 

Qq-Q? Data Output Port 

The outputs whose state represents the data read from the 
selected memory locations. 

G 2 , G 3 Output Enable 

Provides direct control of the Q-output buffers. Outputs 
disabled forces all open-collector outputs to an "OFF" state 


and all three-state outputs to a floating or high-impedance 
state. 

Enable = G-) • G 2 • G 3 
Disable = Gi • G 2 • G 3 
= Gi + G2 + G3 

Vcc Device Power Supply Pin 

The most positive of the logic power supply pins. 

GND Device Power Supply Pin 

The most negative of the logic power supply pins. 


FUNCTIONAL DESCRIPTION 
Notes on Power Switching 

The Am27PS191 and Am27PS291 are power-switched de¬ 
vices. When the chip is selected, important internal currents 
increase from small idling or standby values to their larger 
selected values. This transition occurs very rapidly, meaning 
that access times from the powered-down state are only 
slightly slower than from the powered-up state. Deselected, 
Ice is reduced to less than half its full operating amount. Due 
to this unique feature, there are special considerations which 
should be followed in order to optimize performance: 


1. When the Am27PS191 and Am27PS291 are selected, a 
current surge is placed on the Vcc supply due to the power- 
up feature. In order to minimize the effects of this current 
transient, it is recommended that a 0 . 1 /if ceramic capacitor 
be connected from pin 24 to pin 12 at each device. (See 
Figure 1.) 

2. Address access time (TAVQV) can be optimized if a chip 
enable set-up time (TEVAV) of greater than 25ns is ob¬ 
served. Negative set-up times on chip enable (TEVAV < 0) 
should be avoided. (For typical and worse case characteris¬ 
tics, see Figures 2A and 2B.) 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature...-65 to +150°C 

Ambient Temperature with 

Power Applied.-55 to +125‘’C 

Supply Voltage.-0.5 V to +7.0 V 

DC Voltage Applied to Outputs 

(Except During Programming).-0.5 V to +Vcc 

DC Voltage Applied to Outputs 

During Programming.21 V 

Output Current into Outputs During 

Programming (Max. Duration of 1 sec).250 mA 

DC Input Voltage.-0.5 V to +5.5 V 

DC Input Current.-30 mA to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature, Ta ...0 to +70°C 

Supply Voltage.+4.75 V to +5.25 V 

Military (M) Devices* 

Temperature, Tq .-55 to +125®C 

Supply Voltage.+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

‘Military product 100% tested at Tc = 25°C, 125®C, and 
-55*0 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 


VoH (Note 1) 



ICCD 

(27PS Devices 
Only) 



Parameter 

Description 


Output HIGH 
Voltage 


Output LOW 
Voltage 


Input HIGH Level 


Input LOW Level 


Input LOW 
Current 


Input HIGH 
Current 


Output Short-Circuit 
Current 


Power Supply Current 


Power Down 
Supply Current 


Input Clamp 
Voltage 


Output Leakage 
Current 


Input Capacitance 


Output 

Capacitance 


Test Conditions 


Vcc ” Min., loH “ -2.0 mA 
V|N “ V|H or V|L 


Vcc ” Min., Iql “to mA 
ViN ” V|H or V|L 


Guaranteed input logical HIGH 
voltage for all Inputs (Note 3) 


Guaranteed Input logical LOW 
voltage for all inputs (Note 3) 


Vcc “ Max.. V|N “ 0.45 V 


Vcc ” Max., V|N “ Vcc 


Vcc ” Max., Vqut “ 0.0 V 
(Note 1) 


All inputs - GND, Vcc “ Max. 


All inputs - GND 


Vcc “Min., l|N““f8 mA 


Vcc ” Max. 
V57 - 2.4 V 


V|N “ 2.0 V @ f “ 1 MHz (Note 2) 


Vqut “2.0 V @ f-1 MHz (Note 2) 



Vo “ Vcc 


Vo “ 0.4 v 


Notes: 1. Not more than one output should be shorted at a time. Duration of the short-circuit test should not be more than one second. 

2. These parameters are not 100% tested, but are periodically sampled. 

3. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do not attempt 
to test these values without suitable equipment. 

‘See the last page of this spec for Group A Subgroup Testing information. 
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TYPICAL DC and AC OPERATING CHARACTERISTICS 

Typical lycc Current Surge without 0.1 (xF Typical lycc Current Surge without 0.1 /nF 

(Ivcc Is Current Supplied by Vcc Power Supply) (lycc is Current Supplied by Vcc Power Supply) 




100 200 300 400 s00 600 700 800 d00 1000 


100 200 300 400 500 600 700 800 900 1000 


Figure 1. Ice Current 



»» 40 f» 70 «0 



30 40 M » 70 00 to 


Figure 2A. TAVQV vs TEVAV (Am27PS191/291) 


Figure 2B. TEVQV vs TAVEV 
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SWITCHING TEST CIRCUIT 


KEY TO SWITCHING WAVEFORMS 




SWITCHING CHARACTERISTICS over operating range unless othenwise specified* 






Am27S Version 

Am27PS Version 



Parameter 

Symbol 

Parameter 

Description 


COM'L 

MIL 

COM'L 

MIL 


No. 

Version 

Max. 

Max. 

Max. 

Max. 

Units 




SA* 

20 

30 





TAVQV 

Address Valid to Output Valid Access Time 

A 

35 

50 

50 

65 

ns 


STD 

50 

65 

65 

75 




LS 

35 

45 







SA* 

15 

20 




2 

TGVQZ 

Delay from Output Enable Valid to Output Hi-Z 

A 

25 

30 

25 

30 

ns 


TEVQZ 

STD 

25 

30 

35 

45 




LS 

20 

25 







SA* 

15 

20 




3 

TGVQV 

Delay from Output Enable Valid to Output Valid 

A 

25 

30 

65 

75 

ns 


TEVQV 

STD 

25 

30 

80 

90 




LS 

20 

25 





TAVQV1 

Power-Switched Address Valid to Output Valid 

A 



65 

75 

ns 

HHii 

Access Time (Am27PS Versions only) 

STD 



80 

90 


See also Switching Test Circuits. 

Notes; 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 3.0 V. 

2. TGVQZ is measured at steady state HIGH output voltage -0.5 V and steady state LOW output voltage +0.5 V output levels. 

3. TAVQV is tested with switch Si closed and Cl = 50 pF. 

4. TGVQV is tested with Cl = 50 pF to the 1.5 V level; Si is open for high impedance to HIGH tests and closed for high impedance to LOW 
tests. TGVQZ is tested with Cl = 5 pF. HIGH to high impedance tests are made with Si open to an output voltage of steady state HIGH 
-0.5 V with Si open; LOW-to-high impedance tests are made to the steady state LOW +0.5 V level with Si closed. 


SWITCHING WAVEFORMS 



*See the last page of this spec for Group A Subgroup Testing information. 


•Advance Information 
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DC CHARACTERISTICS 


GROUP A SUBGROUP TESTING 


Parameter 

Symbol 

Subgroups 

Parameter 

Symbol 

Subgroups 

VOH 

1. 2, 3 

l|H 

1. 2. 3 

VoL 

1. 2. 3 

isc 

1. 2, 3 

V|H 

1, 2, 3 

Ice 

1. 2, 3 

VlL 

1. 2, 3 

ICEX 

1. 2. 3 

l|L 

1, 2, 3 

ICCD* 

1, 2, 3 



SWITCHING CHARACTERISTICS 


No. 

Parameter 

Symbol 

Subgroups 

1 

TAVQV 

9, 10, 11 


TGVQ2 

9, 10, 11 


TEVQ2 

9, 10, 11 


TGVQV 

9, 10, 11 


TEVQV 

9, 10, 11 


TAVQVr 

9, 10, 11 


Functional 

Tests 

7, 8 


•Power-switched versions only (Am27PSXXX). 


MILITARY BURN-IN 



Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am27S20/21 


Am27S20/21 

1,024-Bit (256 x 4) Bipolar PROM 


DISTINCTIVE CHARACTERISTICS 

• High speed 

• Highly reliable, ultra-fast programming Platinum-Silicide 
fuses 

• High programming yield 

• Low-current PNP inputs 

• High-current open-collector and three-state outputs 

• Fast chip select 

GENERAL DESCRIPTION 

The Am27S20/21 (256 words by 4-bits) is a Schottky TTL 
Programmable Read-Only Memory (PROM). 

This device is available in both open-collector (Am27S20) 
and three-state (Am27S21) output versions. These outputs 

are compatible with low-power Schottky bus standards 
capable of satisfying the requirements of a variety of 
microprogrammable controls, mapping functions, code ver¬ 
sion, or logic replacement. Easy word-depth expansion is 
facilitated by active LOW (S7 and S 2 ) output enables. 


BLOCK DIAGRAM 



Qi O2 03 

BD006390 


PRODUCT SELECTOR GUIDE 


Open-Collector 

Part Number 

27S20A 

27S20 

Three-State 

Part Number 

.27S21A 

27S21 

Address Access 

Time 

30 ns 

40 ns 

45 ns 

60 ns 

Operating 

Range 

C 

M 

C 

M 



Publication # Rev. 

Amendment 


03206 C 

/O 
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CONNECTION DIAGRAMS 
Top View 

DIPS* 



*Also available in 16-Pin Flatpack. Connections identical to DIPs. 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 



LS0000B1 






ORDERING INFORMATION (Cont'd.) 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of; A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


AM27S20 A 


-E. OPTIONAL PROCESSING 

Blank - Standard processing 
B - Bum-in 


-D. TEMPERATURE RANGE 

C - Commercial (0 to + 75°C) 


C. PACKAGE TYPE 

P - 16-Pin Plastic DIP (PD 016) 

D-16-Pin Ceramic DIP (CD 016) 

L •• 20-Pin Ceramic Leadless Chip Carrier 
(CL 020) 


B. SPEED OPTION 

A “ 30 ns 
Blank ~ 45 ns 


A. DEVICE NUMBER/DESCRIPTION 

Am27S20/21 

1.024-Bit (256x4) Bipolar PROM 
Am27S20 - Open-Collector 
Am27S21 “ Three-State 


Valid Combinations 

AM27S20 

DC. DCB, 

PC. PCS. 

LC. LCB 

AM27S20A 

AM27S21 

AM27S21A 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 




ORDERING INFORMATION 
APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) products are 
processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, or surface 
treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by 
a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 

AM27S20 A /B E A 


E. LEAD FINISH 

A = Hot Solder DIP 
C = Gold 


D. PACKAGE TYPE 

E = 16-Pin Ceramic DIP (CD 016) 
F= 16-Pin Flafpack (CF 016) 

2 = 20-Pin Ceramic Leadless Chip 
Carrier (CL 020) 


C. DEVICE CLASS 

/B = Class B 


B. SPEED OPTION 

A = 40 ns 
Blank = 60 ns 


A. DEVICE NUMBER/DESCRIPTION 

Am27S20/21 

1,024-Bit (256x4) Bipolar PROM 
Am27S20 = Open-Collector 
Am27S21 = Three-State 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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PIN DESCRIPTION 


A 0 -A 7 Address Inputs (Inputs) 

The 8-bit field presented at the address inputs selects one 
of 256 memory locations to be read from. 

Q 0 -Q 3 Data Output Port (Outputs) 

The output whose state represents the data read from the 
selected memory locations. 

^ Output Enable 

Provides direct control of the Q output buffers. Outputs 
disabled force all open-collector outputs to an OFF state 


FUNCTIONAL DESCRIPTION 
Applying The Am27S20 and Am27S21 


and all three-state outputs to a floating or high-impedance 
state. 

Enable = Gi • G 2 
Disable = 

= G-] + G2 

Vcc Device Power Supply Pin 

The most positive of the logic power supply pins. 

GND Device Power Supply Pin 

The most negative of the logic power supply pins. 


supplying 4 bits. The 12 bits of address are then supplied to 
the "D" inputs of the Am2910 as a po ssible next address 
source for microprogram memory. The MAP output of the 


Typical application of the Am27S20 and Am27S21 is shown 
below. The Am27S20 and the Am27S21 are employed as 
mapping ROMs in a microprogram computer control unit. The 
eight-bit macroinstruction from main memory is brought into 
the Ao - Ay inputs of the mapping ROM array. The instruction 
is mapped into a 12-bit address space with each PROM output 


Am2910 is connected to the G7 input of the Am27S20/21 
such that when the Gi” input is HIGH, the outputs of the 
PROMs are either HIGH in the case of the Am27S20 or in the 
three-state mode in the case of the Am27S21. In both cases 
the Si input is grounded; thus data from oth er sou rces are 
free to drive the D inputs of the Am2910 when MAP is HIGH. 




























ABSOLUTE MAXIMUM RATINGS 

Storage Temperature.-65 to +150°C 

Ambient Temperature with 

Power Applied.-55 to +125°C 

Supply Voltage.-0.5 V to +7.0 V 

DC Voltage Applied to Outputs 

(Except During Programming).-0.5 V to +Vcc Max. 

DC Voltage Applied to Outputs 

During Programming.21 V 

Output Current into Outputs During 

Programming (Max. Duration of 1 sec).250 mA 

DC Input Voltage..-0.5 V to +5.5 V 

DC Input Current.-30 mA to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature (Ta) .0 to +75°C 

Supply Voltage.+ 4.75 V to + 5.25 V 

Military (M) Devices* 

Temperature (Tc).-55 to +125‘’C 

Supply Voltage.+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

‘Military products 100% tested at -55°C, 25°C, and 125°C. 


DC CHARACTERISTICS over operating range unless othenvise specified* 


Test Conditions 


Vcc = Win., loH “ “2.0 mA 
V|N “ V|H or V|L 


Vcc “ Win., Iql =16 mA 
V|N = V|H or ViL 


Guaranteed input logical HIGH 
voltage for all inputs (Note 2) 


Guaranteed input logiceJ LOW 
voltage for all inputs (Note 2) 


VccWax., V|N = 0.45 V 


Vcc ” Wax,, V|N - 2.7 V 


Vcc “ Wax., Vqut “ O-OV (Note 3) 


All inputs = GND, 
Vcc = Wax. 


Vcc “ Win., I|N°'“1® mA 


Vcc “ Wax., 
V5i = 2.4 V 


Parameter 

Symbol 

Parameter 

Description 

VoH (Note 1) 

Output HIGH 

Voltage 

VoL 

Output LOW 

Voltage 

V|H 

Input HIGH Level 

VlL 

Input LOW Level , 

l|L 

Input LOW 

Current 

l|H 

Input HIGH 

Current 

ISC (Note 1) 

Output Short 

Circuit Current 

Ice 

Power Supply 

Current 

V| 

Input Clamp 

Voltage 

ICEX 

Output Leakage 

Current 


Vo = Vcc 


Vo = 0.4 V 



Notes: 1. This applies to three-state devices only. 

2. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do not attempt to 
test these values without suitable equipment. 

3. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 

4. These parameters are not 100% tested, but are periodically sampled. 

* See the last page of this spec for Group A Subgroup Testing information. 


Capacitance 


Parameter 

Symbol 

Parameter 

Description 

ClN 

Input Capacitance 

Cout 

Output Capacitance 


Test Conditions 


Vcc = 5 00 V., Ta = 25'C 
V|n/Vout = 2.0 V. @ f = 1 MHz 


Typ. I Units 


PF 
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SWITCHING TEST CIRCUITS 


KEY TO SWITCHING WAVEFORMS 



50 pr S 600 



5 pr S 600 



A. Output Load for all tests 
except TGVQZ 


B. Output Load for TGVQZ 


Notes: 1. All device test loads should be located within 2' of device output pin. 

2. Sj is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. 
Si is closed for all other AC tests. 

3. Load capacitance includes all stray and fixture capacitance. 


SWITCHING CHARACTERISTICS over operating range unless othenwise specified* 



’A" Version 


Standard Version 



Parameter Parameter 

Symbol Description 


TAVQV Address Valid to Output Valid Access Time 


TGVQZ Delay from Output Enable Valid to Output Hi-Z 


TGVQV Delay from Output Enable Valid to Output Valid 


Min. Max. Min. Max. Min. Max. Min. Max. Units 


See also Switching Test Circuits. 

Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 3.0 V using test load in 
A under Switching Test Circuits. 

2. TGVQZ is measured at steady state HIGH output voltage -0.5 V and steady state LOW output voltage + 0.5 V output levels using the test load in 
B under Switching Test Circuits. 

•See the last page of this spec for Group A Subgroup Testing information. 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

VOH 

1, 2, 3 

VoL 

1, 2. 3 

V|H 

1, 2, 3 

V|L 

1. 2, 3 

l|L 

1. 2, 3 

l|H 

1. 2, 3 

isc 

1. 2, 3 

■cc 

1. 2, 3 

ICEX 

1. 2. 3 


SWITCHING CHARACTERISTICS 



Parameter 

Symbol 

Subgroups 

TAVQV 

9. 10, 11 

TGVQZ 

9, 10, 11 

TGVQV 

9, 10, 11 

Functional 

Tests 

7, 8 




MILITARY BURN-IN 


Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am27S2j 


Am27S25 

4096-Bit (512x8) Bipolar Registered PROM 
With Preset and Clear Inputs 


DISTINCTIVE CHARACTERISTICS 


• 'SA' version offers ultrafast AC performance (25 ns set¬ 
up and 12 ns clock-to-output) 

• On-chip edge-triggered registers — ideal for pipelined 
microprogrammed systems 

• Versatile synchronous and asynchronous enables for 
simplified word expansion 

• Buffered common Preset (P5) and Clear (CR) inputs 


Slim, 24-pin, 300-mil lateral center package occupies 
approximately 1 /3 the board space required by standard 
discrete PROM and register 

Consumes approximately 1/2 the power of separate 
PROM/register combination for improved system reli¬ 
ability 

Platinum-Silicide fuses guarantee high reliability, fast 
programming, and exceptionally high programming 
yields (typ > 98%) 


GENERAL DESCRIPTION 


The Am27S25 (512 words by 8 bits) is a fully decoded, 
Schottky array, TTL Programmable Read-Only Memory 
(PROM), incorporating D-type master-slave data registers 
on chip. This device has three-state outputs compatible 
with low-power Schottky bus standards capable of satisfy¬ 
ing the requirements of a variety of microprogrammable 
controls and state machines. 

This device contains an 8-bit parallel data register in the 
array-to-output path which allows PROM data to be stored 
while other data is being addressed. This meets the 


requirements for pipelined microprogrammable control 
stores where instruction execute and instruction fetch are 
performed in parallel. 

To offer the system designer maximum flexibility, this 
device contains both asynchronous and synchronous out¬ 
put enables as well as common asynchronous preset and 
clear register controls. 

Upon power-up the outputs (Qq - Qy) will be in a floating or 
high-impedance state. 



PRODUCT SELECTOR GUIDE 


Part Number Am27S25SA Am27S25A Am27S25 


Address Set-up Time (ns) 25 30 30 35 50 55 


Clock-to-Ouput Delay (ns) 12 15 20 25 27 30 


Operating Range 


Publication . # Rey. 

Amendment 

03300 D 

/o 

Issue Date: May 1986 
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ORDERING INFORMATION (Cont'd) 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 

F. Alternate Packaging Option 


F. ALTERNATE PACKAGING OPTION 

-S - 28-Pin Ceramic Leadiess Chip 
Carrier (CLT028) 


E. OPTIONAL PROCESSING 

Blank - Standard processing 
B - Burn-in 


D. TEMPERATURE RANGE 

C-Commercial (0 to +75°C) 


C. PACKAGE TYPE 

P = 24-Pin Plastic DIP (PD3024) 

D - 24-Pin Ceramic DIP (CD3024) 
L - 32-Pin Ceramic Leadless Chip 
Carrier (CLR032) 


B. SPEED OPTION 

See Product Selector Guide 


A. DEVICE NUMBER/DESCRIPTION 
Am27S25 

4096-Bit (512x8) Bipolar Registered PROM with Preset and (Uieir Inputs 


Valid Combinations 


AM27S25 

AM27S25A 

Am27S25SA 


DC. DCB. PC. 
PCB, LC. LCB. 
LC-S. LCB-S 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with M1L-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 


AM27S25 



E. LEAD FINISH 

A = Hot Solder DIP 
C = Gold 


D. PACKAGE TYPE 

K = 24-Pin Rectangular Ceramic Flatpack (CFM024) 
L = 24-Pin (Slim) Ceramic DIP (CD3024) 

U = 32-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLR032) 

3 = 28-Pin Square Leadless Chip Carrier (CLTO20) 


C. DEVICE CLASS 

/B = Class B 


B. SPEED OPTION 

See Product Selector Guide 


A. DEVICE NUMBER/DESCRIPTION 

Am27S25 _ _ 

4096-Bit (512x8) Bipolar Registered PROM with Preset and Clear Inputs 


Valid Combinations 

Am27S25 

/BKA, /BLA, 

/BUC, /B3C 

Am27S25A 

Am27S25SA 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 




PIN DESCRIPTION 


Aq - As Address (Inputs) 

The 9-bit field presented at the address inputs selects one 
of 512 memory locations to be read from. 

K Clock 

CP is used to load data into the parallel registers from the 
memory array. Data transfer occurs on the LOW-to-HIGH 
transition of CP. 

Q 0 -Q 7 Data Port (Outputs, Three-State) 

Parallel data output from the pipeline register. The disabled 
state of these outputs is floating or high-impedance. 

G Asynchronous Output Enable 

Provides direct control of the On output three-state drivers, 
independent of CP. 

^ Synchronous Output Enable 
Controls the state of the Qn output three-state drivers, in 
conjunction with CP. This is useful where more than one 


registered PROM is bussed together for word depth 
expansion. In this case, the enable becomes the most 
significant address bit and, as such, must be synchronized 
with the data. 

^ Asynchronous Preset 
Control pin used to force the state of the output data 
registers HIGH, independent of CP. This can be used to 
generate a condition for system interrupt or initialization. 

CR Asynchronous Clear 

Control pin used to force the state of the output data 
registers LOW, independent of CP. This can be used to 
generate a condition for system interrupt or initialization. 

Vcc Power Supply Pin 

The most positive of the logic power supply pins. 

GND Power Supply Pin 

The most negative of the logic power supply pins. 


FUNCTIONAL DESCRIPTION 

When Vcc power is first applied, the synchronous enable (Si) 
flip-flop will be in the set condition causing the outputs 
(Q 0 -Q 7 ) to be in the OFF or high-impedance state. Reading 
data is accomplished by first applying the binary word address 
to the address inputs (Ao-Aa) and a logic LOW to the 
synchronous enable (Si). During the address setup time, 
stored data is accessed and loaded into the master flip-flops 
of the data register. Since the synchronous enable setup time 
is less than the address setup requirement, additional decod¬ 
ing delays may occur in the enable path without reducing 
memory performance. Upon the next LOW-to-HIGH transition 
of the clock (K), data is transferred to the slave flip-flops which 
drive the output buffers. Provided that the asynchronous 
enable (S) is also LOW, stored data will appear on the outputs 
(Qo - Q 7 ). If Si is HIGH when the positive clock edge occurs, 
outputs go to the OFF or high-impedance state regardless of 
the state of S. The outputs may be disabled at any time by 
switching 5 to a HIGH level. Following the positive clock edge 
the address and synchronous enable inputs are free to 


change; changes will not affect the outputs until another 
positive clock edge occurs. This unique feature allows the 
PROM decoders and sense amplifiers to access the next 
location while previously addressed data remains stable on 
the outputs. For less complex applications either enable may 
be effectively eliminated by tying it to ground. 

The on-chip edge-triggered register simplifies system timing 
since the PROM clock may be derived directly from system 
clock without introducing dangerous race conditions. Other 
register timing requirements are similar to those of standard 
Schottky registers and are easily implemented. 

The Am27S25 has buffered Asynchronous Preset (P5) and 
Clear (CR) inputs. These functions are common to all registers 
and are useful during power-up timeout sequences. With 
outputs enabled, the pS input asserted LOW will cause all 
outputs to be set to a logic 1 (HIGH) state. When the CR input 
is LOW, the internal flip-flops of the data register are reset and 
a logic 0 (LOW) will appear on all outputs. These functions will 
control the state of the data register, independent of all other 
inputs but exclusive of each other. 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature.-65 to +150'’C 

Ambient Temperature with 

Power Applied.-55 to +125“C 

Supply Voltage.-0.5 to +7.0 V 

DC Voltage Applied to Outputs 

(Except During Programming).-0.5 V to +Vcc Max. 

DC Voltage Applied to Outputs 

During Programming.21 V 

Output Current into Outputs During 

Programming (Max. Duration of 1 sec) ..250 mA 

DC Input Voltage.-0.5 to +5.5 V 

DC Input Current.-30 to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature, Ta .0 to +75^ 

Supply Voltage.+4.75 to +5.25 V 

Military (M) Devices* 

Temperature, Tc.-55°C to +125°C 

Supply Voltage.+4.5 to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

‘Military products 100% tested at -55°C, 25'’C, and 125°C. 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 



Parameter 

Description 


Output HIGH 
Voltage 


Output LOW 
Voltage 


Input HIGH Level 


Input LOW Level 


Input LOW 
Current 


Input HIGH 
Current 


Output Short 
Circuit Current 


Power Supply 
Current 


Input Clamp 
Voltage 


Output Leakage 
Current 


Test Conditions 


Vcc " lOH ” -2.0 mA 
ViN “ ViH or V|L 


Vcc “ Min., Iql ” 16 mA 
ViN = V|H or V|L 


Guaranteed input logical HIGH 
voltage for all Inputs (Note 1) 


Guaranteed input logical LOW 
voltage for all inputs (Note 1) 


Vcc ” Max., V|N “ 0.45 V 


Vcc “ Max., ViN “ Vcc 


Vcc " Max., VouT = 0.0 V (Note 2) 


All inputs “ GND, Vcc “ Max. 


Vcc “Min., I|N“~18 mA 


Vcc “Max. 
VE-2.4 V 


Vo “ Vcc 


Vo “ 0.4 V 



Notes: 1. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do not attempt 
to test these values without suitable equipment (see Notes on Testing). 

2. Only one output should be shorted at a time. Duration of the short circuit should not be more than one second. 

3. These parameters are not 100% tested, but are periodically sampled at initial characterization and at any time the design is modified where 
capacitance may be affected. 

‘See the last page of this spec for Group A Subgroup Testing information. 


Capacitance 


Parameter 

Symbol 


C|N 


CoUT 


Parameter 

Description 


Input Capacitance 


Output Capacitance 


Test Conditions 


Vcc “ 5.00 V.. Ta “ 25'C 
V|n/VouT - 2.0 V. @ f - 1 MHz 



Note; These peirameters eu'e not 100% tested, but are evaluated at initial characterization and at any time the design is modified where 
capacitance may be affected. 
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SWITCHING TEST CIRCUITS 


S.0 <J 5*® W 



TC003441 TC003451 


A. Output Load for all tests B. Output Load for TGVQZ and 

except TGVQZ and TKHQZ TKHQZ 

Notes: 1. All device test loads should be located within 2* of device output pin. 

2. Si is open for Output Data HiGH to Hi-Z and Hi-Z to Output Data HIGH tests. 

Si is closed for all other AC tests. 

3. Load capacitance includes all stray and fixture capacitance. 


KEY TO SWITCHING WAVEFORMS 


m 

M 




DON'T CARE; 
ANY CHANGE 
PERMITTED 


WILL BE 
CHANGING 
FROM H TO L 


WILL BE 
CHANGING 
FROM L TOH 


CHANGING; 

STATE 

UNKNOWN 


CENTER 
LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 


KS000010 





SWITCHING CHARACTERISTICS over operating range unless othen/vise specified* (Note 1) 




JEDEC 

Parameter 

Symbol 

Parameter 

Description 

TAVKH 

Address to K HIGH Setup Time 

TKHAX 

Address to K HIGH Hold Time 

TKHQV1 

Delay from K HIGH to Output Valid, for 
initially active outputs (HIGH or LOW) (Note 3) 

TKHKL 

TKLKH 

K Pulse Width (HIGH or LOW) 

TGLQV 

Asynchronous Output Enable LOW to 

Output Valid (HIGH or LOW) 

TGHQZ 

Asynchronous Output Enable HIGH to 

Output Hi-Z (See Note 2) 

TGSVKH 

5S to K HIGH Setup Time 

TKHGSX 

55 to K HIGH Hold Time 

TKHQV2 

Delay from K HIGH to Output Valid, for 
initially HI-Z outputs 

TKHQZ 

Delay from K HIGH to Output Hi-Z 
(See Note 2) 

TPSLQV 

TCRLQV 

Delay from P5 or 5R LOW 
to Output Valid (HIGH or LOW) 

TPSHKH 

TCRHKH 

Asynchronous P5 or 55 

Recovery Time 

TPSLPSH 

TCRLCRH 

Asynchronous P5 or 5 r 

Pulse Width (LOW) 


Am27S25SA Am27S25A Am27S25 

Min. I Max. Min. I Max. Min. I Max. Units 


^201 

tmmu 

^2211 

wmmi 

^2111 

CHI 

BUI 

tmmi 

mil 

^Hl 

002111 

120^11 

I21QHI 

Ecn i 

120111 

mil 

1211011 

mil 

I2IQBI 

mil 

CHI 

mil 


See also Switching Test Circuits. 

Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 3.0 V using test load 
in A. under Switching Test Circuits. 

2. TGHQZ and TKHQZ are measured at steady state HIGH output voltage -0.5 V and steady state LOW output voltage +0.5 V output levels 
using the test load in B. under Switching Test Circuits. 

3. Minimum delay is guaranteed by design and supported by characterization data. 

*See the last page of this spec for group A Subgroup Testing Information. 
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Diagram B. Using Synchronous Enabie 
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Diagram C. Using Asynchronous PRESET or CLEAR 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

VoH 

1. 2, 3 

VoL 

1. 2, 3 

V|H 

1. 2, 3 

V|L 

1. 2, 3 

l|L 

1, 2, 3 

l|H 

1. 2, 3 

isc 

1, 2, 3 

Icc 

1, 2, 3 

ICEX 

1, 2. 3 


SWITCHING CHARACTERISTICS 


No. 

Parameter 

Symbol 

Subgroups 

1 

TAVKH 

9, 10, 11 

. 2 

TKHAX 

9, 10, 11 

3 

TKHQV1 

9, 10, 11 

4 

TKHKL 

TKLKH 

9, 10, 11 

5 

TGLQV 

9, 10, 11 

6 

TGHQZ 

9, 10, 11 

7 

TGSVKH 

9, 10, 11 

8 

TKHGSX 

9, 10, 11 

9 

TKHQV2 

9, 10, 11 

10 

TKHQZ 

9, 10, 11 

12 

TPSHKH 

TCRHKH 

9, 10, 11 

13 

TPSLPSH 

TCRLCRH 

9, 10, 11 





MILITARY BURN-IN 


Military burn-in is in accordance with the current revisions of MlL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am27S2: 


Am27S27 

4,096-Bit (512x8) Bipolar Registered PROM 


DISTINCTIVE CHARACTERISTICS 


On-chip, edge-triggered registers — ideal for pipelined 
microprogrammed systems 

Versatile synchronous and asynchronous enables for 
simplified word expansion 
Predetermined OFF outputs on power-up 


Fast 55 ns address setup and 27 ns clock to output 
times 

Excellent performance over the military range 
Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming 
yields (typ > 98%) 


GENERAL DESCRIPTION 


The Am27S27 (512 words by 8 bits) is a fully decoded, 
Schottky array, TTL-Programmable Read-Only Memory 
(PROM), incorporating D-type master-slave data registers 
on chip. This device has three-state outputs compatible 
with low-power Schottky bus standards capable of satisfy¬ 
ing the requirements of a variety of microprogrammable 
controls and state machines. 

This device contains an 8-bit parallel data register in the 
array-to-output path which allows PROM data to be stored 


while other data is being addressed. This meets the 
requirements for pipelined microprogrammable control 
stores where instruction execute and instruction fetch are 
performed in parallel. 

To offer the system designer maximum flexibility, this 
device contains both asynchronous and synchronous out¬ 
put enables. 

Upon power-up the outputs (Qq - Qy) will be in a floating or 
high-impedance state. 



PRODUCT SELECTOR GUIDE 



Am27S27 


55 ns 65 ns 



Part Number 


Address Setup Time 


Clock-to-Output 

Delay 


Publication # Rev. A 

mendment 

03185 D 

Issue Date; May 1988 

/O 


























CONNECTION DIAGRAMS 
Top View 




Note: Pin 1 is marked for orientation. 



ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 



A. DEVICE NUMBER/DESCRIPTION 

Am27S27 

4,096-Blt (512x8) Bipolar Registered PROM 


- E. OPTIONAL PROCESSING 

Blank = Standard Processing 
B = Burn-in 

■ D. TEMPERATURE RANGE 

C = Commercial (0 to + 75°C) 

C. PACKAGE TYPE 

D = 22-Pin Ceramic DIP (CD 022) 

-B. SPEED OPTION 

Blank = 55 ns setup/27 ns clock-to-output 


Valid Combinations 


Valid Combinations 

I DC. DCB 


Valid Combinations list configurations planned to supported in 
volume for this device. Consult the local AMD sales office to 
confirm availability of specific combinations, to check on 
newly released combinations, and to obtain additional data on 
AMD's standard military grade products. 
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ORDERING INFORMATION 
APL and CPL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) is formed by a combination of: 


APL Products: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 


CPL Products: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. CPL Status 


APL Products 



-E. LEAD FINISH 

A “ Hot Solder DIP 


• D. PACKAGE TYPE 

K - 24-Pin Flatpack (CFM024) 


-C. DEVICE CLASS 

/B “ Class B 


-B. SPEED OPTION 

Blank-65 ns setup/30 ns clock-to-output 


A. DEVICE NUMBER/DESCRIPTION 
Am27S27 

4,096-Bit (512x8) Bipolar Registered PROM 


CPL Products 



-E. CPL STATUS 

C-CPL Certified 


- D. TEMPERATURE RANGE 

M = Military (-55 to + 125'’C) 


-C. PACKAGE TYPE 

/D - 22-Pin Ceramic DIP (CD 022) 


-B. SPEED OPTION 

Blank = 65 ns setup/30 ns clock-to-output 


A. DEVICE NUMBER/DESCRIPTION (Include revision letter) 

Am27S27 

4,096-Bit (512x8) Bipolar Registered PROM 


Valid Combinations 

AM27S27 

/BKA 

AM27S27 

/DMC 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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PIN DESCRIPTION 


Aq-As Address Inputs 

The 9-bit field presented at the address inputs selects one 
of the 512 memory locations to be read from. 

K Clock 

The clock is used to load data into the parallel registers from 
the memory array. Data transfer occurs on the LOW-to- 
HIGH transition of K. 

Q 0 -Q 7 Data Output Port 

Parallel data output from the pipeline register. The disabled 
state of these outputs is floating or high impedance. 

G Asynchronous Output Enable 

Provides direct control of the Q output three-state drivers 
independent of K. 


GS Synchronous Output Enable 

Controls the state of the Q output three-state drivers in 
conjunction with K. This is useful where more than one 
registered PROM is bussed together for word depth 
expansion. In this case, the enable becomes the most 
significant address bit and, as such, must be synchronized 
with the data. 

Vcc Device Power Supply Pin 

The most positive of the logic power supply pins. 

GND Device Power Supply Pin 

The most negative of the logic power supply pins. 


FUNCTIONAL DESCRIPTION 

When Vcc power is first applied, the synchronous enable (Gs) 
flip-flop will be in the set condition causing the outputs, 
Qo - Q 7 , to be in the OFF or high-impedance state, eliminating 
the need for a register clear input. Reading data is accom¬ 
plished by first applying the binary word address to the 
address inputs,_Ao - As, and a logic LOW to the synchronous 
output enable, Gs. During the address setup time, stored data 
is accessed and loaded into the master flip-flops of the data 
register. Since the synchronous enable setup time is less than 
the address setup requirement, additional decoding delays 
may occur in the enabie path without reducing memory 
performance. Upon the next LOW-to-HIGH transition of the 
clock, K, data is transferred to the siave fiip-flops which ^ive 
the output buffers. Providing the asynchronous enable, G, is 


also LOW, stored data will appear on the outputs, Qq - Q 7 . If 
Ss is HIGH when the positive clock edge occurs, outputs go to 
the OFF or high-impedance state. The outputs may be 
disabled at any time by switching G to a HIGH level. Following 
the positive clock edge, the address and synchronous enable 
inputs are free to change; changes do not affect the outputs 
until another positive clock edge occurs. This unique feature 
allows the PROM decoders and sense amplifiers to access 
the next location while previously addressed data remains 
stable on the outputs. For less complex applications either 
enable may be effectively eliminated by tying it to ground. 

The on-chip edge-triggered register simplifies system timing 
since the PROM clock may be derived directly from system 
clock without introducing dangerous race conditions. Other 
register timing requirements are similar to those of standard 
Schottky registers and are easily implemented. 







ABSOLUTE MAXIMUM RATINGS 

Storage Temperature.-65 to +150®C 

Ambient Temperature with 

Power Applied.-55 to +125'’C 

Supply Voltage...-0.5 V to +7.0 V 

DC Voltage Applied to Outputs 

(Except During Programming).-0.5 to +Vcc Max. 

DC Voltage Applied to Outputs 

During Programming.21 V 

Output Current into Outputs During 

Programming (Max Duration of 1 sec).250 mA 

DC Input Voltage.-0.5 V to +5.5 V 

DC Input Current.-30 mA to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature (Ta) .0 to +75“C 

Supply Voltage.+ 4.75 V to + 5.25 V 

Military (M) Devices* 

Temperature (Tc).-55 to +125°C 

Supply Voltage.+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

‘Military product 100% tested at -55®C, 25®C, and 
125'C. 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 



Parameter 

Description 


Output HIGH 
Voltage 


Output LOW 
Voltage 


Input HIGH Level 


Input LOW Level 


Input LOW 
Current 


Input HIGH 
Current 


Input HIGH 
Current 


Output Short 
Circuit Current 


Power Supply 
Current 


Input Clamp 
Voltage 


Output Leakage 
Current 


Test Conditions 


Vcc " Min., Iqh ” -2.0 mA 
V|N " V|H or V|L 


Vcc “ Min., Iql ”16 mA 
V(N ” V|H or V|L 


Guaranteed input logical HIGH 
voltage for all inputs (Note 3) 


Guaranteed input logical LOW 
voltage tor all inputs (Note 3) 


Vcc • Max., V|N ” 0.45 V 


Vcc = Max., V|N - 2.7 V 


Vcc ” Max., V|N ” 5.5 V 


Vcc ” Max., VouT “ 0.0 V 
(Note 2) 


All inputs “ GND 
Vcc ” Max. 


Vcc ” Min., liN “ -18 mA 


Vcc ” Max. 
VE = 2.4 V 


Vo - 4.5 V 


Vo ” 0.4 V 



Notes: 1. Typical limits are at Vcc “5.0 V and Ta = 25'’C. 

2. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 

3. These parameters are not 100% tested, but are periodically sampled. 

4. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do not! 
to test these values without suitable equipment. 

‘See the last page of this spec for Group A Subgroup Testing information. 


Parameter 

Symbol 

Parameter 

Description 

Qn 

Input Capacitance 

Gout 

Output Capacitance 


Test Conditions 


Vcc " 5.00 V., Ta ” 25’C 
V|n/Vout - 2.0 V. @ f - 1 MHz 
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SWITCHING TEST CIRCUITS 


KEY TO SWITCHING WAVEFORMS 



se pr s 6QB 


spr 5600 



A. Output Load for all tests except 
TGVQZand TKHQZ 


B. Output Load for TGVQZ and 
TKHQZ 


Notes; 1. All device test loads should be located within 2" of device output pin. 

2. Si is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. 

is closed for all other AC tests. 

3. Load capacitance includes all stray and fixture capacitance. 

SWITCHING CHARACTERISTICS over operating range unless othen/vise specified (see Note 1)* 



Parameter 

Parameter 

Symbol 

Description 

TAVKH 

Address to K HIGH Setup Time 

TKHAX 

Address to K HIGH Hold Time 

TKHQV1 

Delay from K HIGH to Output Valid, for 
initially active outputs (HIGH or LO\^ 

TKHKL 

TKLKH 

K Pulse Width (HIGH or LOW) 

TGLQV 

Asynchronous Output Enable LOW to 

Output Valid (HIGH or LOW) 

TGHQZ 

Asynchronous Output Enable HIGH to 

Output High Z (see Notes 2) 

TGSVKH 

55 to K HIGH Setup Time 

TKHGSX 

55 to K HIGH Hold Time 

TKHQV2 

Delay from K HIGH to Output Valid, for 
initially Hi-Z outputs 

TKHQZ 

Delay from K HIGH to Output Hi-Z 
(see Notes 2) 



See also Switching Test Circuit Diagrams. 

Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 
to 3.0 V using test load In A, 

2. TGHQZ and TKHQZ are measured at steady state HIGH output voltage -0.5 V and steady state LOW output voltage +0.5 
V output levels using the test load In B. 

*See the last page of this spec for Group A Subgroup Testing information. 


2-97 




































































2-98 








GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

VoH 

1. 2, 3 

VoL 

1, 2, 3 

V|H 

1, 2, 3 

V|L 

1. 2, 3 

l|L 

1. 2, 3 

l|H 

1, 2, 3 

l| 

1, 2. 3 

>SC 

1, 2, 3 

Icc 

1. 2. 3 

ICEX 

1. 2, 3 


SWITCHING CHARACTERISTICS 
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Am27S28/27S29 

4,096-Bit (512x8) Bipolar PROM 


DISTINCTIVE CHARACTERISTICS 


• High Speed 

• Highly reliable, ultra-fast programming Platinum-Silicide 
fuses 

• High programming yield 


• Low-current PNP inputs 

• High-current open-collector and three-state outputs 

• Fast chip select 


GENERAL DESCRIPTION 


The Am27S28/29 (512-words by 8-bits) is a Schottky TTL 
Programmable Read-Only Memory (PROM). 

This device is available in both open collector (Am27S28) 
and three-state (Am27S29) output versions. These outputs 


are compatible with low-power Schottky bus standards 
capable of satisfying the requirements of a variety of 
microprogrammable controls, mapping functions, code con¬ 
version, or logic replacement. Easy word depth expansion 
is facilitated by an active LOW (ta) output enable. 


FUNCTIONAL BLOCK DIAGRAM 



PRODUCT SELECTOR GUIDE 


Open Collector 
Part Number 

Am27S28A 

Am27S28 

Three-State 

Part Number 

Am27S29A 

Am27S29 

Address Access 
Time 

35 ns 

45 ns 

55 ns 

70 ns 

Operating 

Range 

C 

M 

0 

M 


Publication # Rev. 

03328 C 

Issue Date; May 1986 


Amendment 

/O 
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CONNECTION DIAGRAMS 

Top View 




•Also offered in 20-pin Flatpack. Connections are identical to those listed here. 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 

nuiun 

Aq A) A2 A3 A4 A5 As Ay A3 

—^ O S12 X 8 PROM 

Qq Q2 Q3 Q4 Q5 Q5 Q7 

TITITJT) ■ 

LS000141 

Vcc/ = Power Supply 
GND/ = Ground 


Chip-Pak is a trademark of Advanced Micro Devices, Inc. 
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ORDERING INFORMATION 
Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


-E. OPTIONAL PROCESSING 

Blank ■= Standard processing 
B “ Burn-in 


-A. DEVICE NUMBER/DESCRIPTION 

512x8 Bipolar PROMs 
Am27S28 “ Open Collector 
Am27S29 “ Three State 


- D. TEMPERATURE RANGE 

C - Commercial (0 to -l■75°C) 


C. PACKAGE TYPE 

P - 20,-Pin Plastic DIP (PD 020) 

D «• 20-Pin Ceramic DIP (CD 020) 
L - 20-Pin Ceramic Leadless Chip 
Carrier (CL 020) 


- B. SPEED OPTION 
A - 35 ns 
Blank = 55 ns 


Valid Combinations 


AM27S28 

AM27S28A 

AM27S29 


PC. PCB. 
DC, DCB, 
LC, LCB 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific combinations, to 
check on newly released valid combinations, and to obtain 
additional data on AMD's standard military grade products. 
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ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with M1L-STD-883C requirements. CPL (Controlled Products List) products are processed 
in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, or surface treatment 
exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a combination of: 

A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 

AM27S29 



E. LEAD FINISH 

A - Hot Solder DIP 
C ■* Gold 


D. PACKAGE TYPE 

R - 20-Pin Ceramic DIP (CD 020) 

S “ 20-Pin Ceramic Flatpack (CF 020) 
2 •> 20-Pin Ceramic Leadless Chip 
Carrier (CL 020) 


C. DEVICE CLASS 

/B = Class B 


-B. SPEED OPTION 
A “ 45 ns 
Blank = 70 ns 


-A. DEVICE NUMBER/DESCRIPTION 

512x8 Bipolar PROMs 
Am27S26 - Open Collector 
Am27S29 ” Three State 


Valid Combinations 

AM27S28 

/BRA, /BSA 
/B2C 

AM27S28A 

AM27S29 

AM27S29A 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 


PIN DESCRIPTION 


Ao - As Address (Inputs) 

The 9-bit field presented at the address inputs selects one 
of 512 memory locations to be read from. 

Qq-Q? Data Output Port 

The outputs whose state represents the data read from the 
selected memory locations. 

G Output Enable (Input) 

Provides direct control of the Q-output buffers. Outputs 
disabled forces all open-collector outputs to an OFF state, 


and all three-state outputs to a floating or high-impedance 
state. 

Enable = 5 
Disable = G 

Vcc Device Power Supply Pin 

The most positive of the logic power supply pins. 

GND Device Power Supply Pin 

The most negative of the logic power supply pins. 





ABSOLUTE MAXIMUM RATINGS 

storage Temperature.;. -65 to +150'’C 

Ambient Temperature with 

Power Applied. -55 to +125°C 

Supply Voltage.-0.5 V to +7.0 V 

DC Voltage Applied to Outputs 

(Except During Programming).-0.5 V to +Vcc Max. 

DC Voltage Applied to Outputs 

During Programming.21 V 

Output Current into Outputs During 

Programming (Max. Duration of 1 sec).250 mA 

DC Input Voltage.-0.5 V to +5.5 V 

DC Input Current.. -30 mA to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES* 

Commercial (C) Devices 

Temperature, Ta .0 to +75°C 

Supply Voltage.+ 4.75 V to + 5.25 V 

Military (M) Devices 

Temperature, Tc.-55 to +125'’C 

Supply Voltage.+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

•Military product 100% tested at -55°C, 25'’C, and 125°C. 


DC CHARACTERISTICS over operating range unless othenwise specified* 


Test Conditions 


Vcc “ Min., loH ” “2.0 mA 
V|N = V|H or V|L 


Vcc “ Min., Iql “ 1® mA 
V|N -= V|H or ViL 


Guaranteed input logical HIGH 
voltage for all Inputs (Note 2) 


Guaranteed input logical LOW 


Vcc = Max.. ViN = 0.45 V 


Vcc ” Max., V|N = 2.7 V 


Vcc = Max., VouT = 0.0 V (Note 3) 


All inputs = GND 
Vcc = Max. 


Parameter 

Symbol 

Parameter 

Description 

VoH (Note 1) 

Output HIGH 

Voltage 

VoL 

Output LOW 

Voltage 

V|H 

Input HIGH Level 

V|L 

Input LOW Level 

l|L 

Input LOW 

Current 

l|H 

Input HIGH 

Current 

Isc (Note 1) 

Output Short 

Circuit Current 

Icc 

Power Supply 

Current 

V| 

Input Clamp 

Voltage 

ICEX 

Output Leakage 
Current 

C|N 

Input Capacitance 

CoUT 

Output 

Capacitance 


Vcc “ Min., I(N = -18 mA 


Vcc = Max. 
Vs = 2.4 V 


(Note 1) 


V|N = 2.0 V @ f = 1 MHz (Note 4) 


VoUT = 2.0 V @ f = 1 MHz (Note 4) 


Vo = Vcc 


VoUT = 2.4 V 


VoUT = 0-4 V 



Notes: 1. This applies to three-state devices only. 

2. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or 
tester noise. Do not attempt to test these values without suitable equipment. 

3. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one 
, second. 

4. These parameters are not 100% tested, but are periodically sampled. 


*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST CIRCUITS 


KEY TO SWITCHING WAVEFORMS 


WAVEFORM INPUTS 



S0 pF S600 n 


5 pF S 600 n 


m 

M 


WILL BE 
CHANCING 
FROM H TO L 


MAY CHANGE ruAiL^iur 
FROM U TON 


CKINTCARE: CHANGINO; 

ANY CHANGE STATE 
PERMITTED UNKNOWN 


A. Output Load for all A-C tests 
except TGVQZ 


B. Output Load for TGVQZ 


Notes: 1. All device test loads should be located within 2” of device output pin. 

2. Si is open for Output Data HIGH to Hi-Z and Hi-2 to Output Data HIGH tests. 
Si is closed for all other AC tests. 

3. Load capacitance includes all stray and fixture capacitance. 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 


No. 

Parameter 

Symbol 

Parameter 

Description 

"A" Version 

Standard Version 

Units 

COM'L 

MIL 

COM'L 

MIL 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

1 

TAVQV 

Address Valid to Output Valid 

Access Time 


35 


45 


55 


70 

ns 

2 

TGVQZ 

Delay from Output Enable Valid to 

Output Hi-Z 


20 


25 


25 


30 

ns 

3 

TGVQV 

Delay from Output Enable Valid to 

Output Valid 


20 


25 


25 


30 

ns 


See also Switching Test Circuits. 

Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 3.0 V 
using test load in Figure 1. 

2. TGVQZ is measured at steady state HIGH output voltage -0.5 V and steady state LOW output voltage +0.5 V ouput levels using 
the test load in Figure 2. 


SWITCHING WAVEFORMS 


ADDRESS 
fla ~ Ab 


OUTPUTS 

00 - 0 ? 



*See the last page of this spec for Group A Subgroup Testing information. 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

VoH 

1. 2. 3 

VoL 

1. 2, 3 

V|H 

1, 2, 3 

V|L 

1, 2, 3 

l|L 

1. 2, 3 

l|H 

1. 2, 3 

isc 

1. 2, 3 

icc' 

1, 2, 3 

ICEX 

1, 2, 3 


SWITCHING CHARACTERISTICS 



Parameter 

Symbol 


TAVQV 


TGVQZ 


TGVQV 


Subgroups 


9, 10, 11 


9, 10. 11 


9, 10, 11 


MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am27S31 

(512 X 8) Bipolar PROM 


DISTINCTIVE CHARACTERISTICS 




High Speed — 35ns max commercial range access time 
Excellent performance over full MIL and commercial 
ranges 

Highly reliable, ultra-fast programming Platinum-Silicide 
fuses 


• High programming yield 

• Low current PNP inputs 

• High current and three-state outputs 

• Fast chip select 


GENERAL DESCRIPTION 


The Am27S31 (512-words by 8 -bits) is a Schottky TTL 
Programmable Read-Only Memory (PROM). 

This device is available in three-state output version 
compatible with low-power Schottky bus standards capable 


of satisfying the requirements of a variety of micropro- 
grammable controls, mapping functions, code conversion, 
or logic replacement. Easy word-depth expansion is facili¬ 
tated by both active LOW (S^ and S 2 ) and active HIGH (G 3 
and G 4 ) output enables. 



BLOCK DIAGRAM 


«e 

fi7 

«Q 

«4 

fig 


fla 

fll 

^0 


1 or B4 
ROU 

DECODER 


-N 

V 


64 X 64 
PROGRAMMABLE 
ARRAY 


1 er a 

COUJrtS 

DECODER 




u u u u 


1 of 8 MULTIPLEXERS 


®0 0102^304 05 Qb Q7 
BD006200 


PRODUCT SELECTOR GUIDE 


Part Number 

27S31A 

1 27S31 1 

Address 

Access Time 

35 ns 

45 ns 

55 ns 

70 ns 

Operating 

Range 

C 

M 

C 

M 



Publication # Rev. 

Amendment 


03207 C 

/O 
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CONNECTION DIAGRAM 
Top View 


DIP* 



JT •r K M 


s f 



i i ^ 


< 8 


CD000711 

*Also available in 24-Pin Flatpack. Connections identical to DIPs. 

Note: Pin 1 is marked for orientation. 



LOGIC SYMBOL 




_ ^ 

<*1 

Aq A^ A2 A3 A4 A5 Ag A7 A5 

— 


512 X 8 PROM 


<*3 



O4 

Qo Qi Q2 Q3 Q4 Qg Qg Q7 




LS000151 


Vcc/ “ Power Supply 
GND/ ■= Ground 






ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 

F. Alternate Packaging Option 


F. ALTERNATE PACKAGING OPTION 

-S “ 28-Pin Ceramic Leadless Chip 
Carrier (CLT028) 


E. OPTIONAL PROCESSING 

Blank » Standard processing 
B “ Burn-in 


D. TEMPERATURE RANGE 

C “ Commercial (0 to -r 75‘C) 


C. PACKAGE TYPE 

P - 24-Pin Plastic DIP (PD 024) 

D “ 24-Pin Ceramic DIP (CD 024) 

L > 32-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLR032) 


B. SPEED OPTION 

A = 35 ns 
Blank =• 55 ns 


A. DEVICE NUMBER/DESCRIPTION 

Am27S31 

512x8 Bipolar PROM 


Valid Combinations 


PC, PCS. DC, 

DCB, 

LC, LC-S, LCB, LCB-S 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 
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ORDERING INFORMATION 
APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MiL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MiL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 


-E. LEAD FINISH 

A “ Hot Solder DIP 
C = Gold 


-D. PACKAGE TYPE 

J = 24-Pin Ceramic DIP (CD 024) 

K = 24-Pin Ceramic Flatpack (CFM024) 

U = 32-Pin Rectangular Ceramic Leadless Chip 
Canier (CLR032) - 

3 = 28-Pin Ceramic Leadless Chip Carrier (CLT028) 


-C. DEVICE CLASS 

/B = Class B 


-B. SPEED OPTION 

A “ 45 ns 
Blank = 70 ns 


-A. DEVICE NUMBER/DESCRIPTION 
Am27S31 

512x8 Bipolar PROM 


Valid Combinations 


AM27S31 

AM27S31A 


/BJA, /BKA, 
/BUG. /B3C 


Valid Combinations 

Valid Combinations list configurations pianned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availabiiity of specific valid 
combinations or to check for newly released valid 
combinations. 


PIN DESCRIPTION 


Ao - As Address Inputs 

The 9-bit field presented at the address inputs selects one 
of 512 memory locations to be read from. 

Q 0 -Q 7 Data Output Port 

The Outputs whose state represents the data read from the 
selected memory locations. 

^1 GSf G4 Output Enable 
Provides direct control of the Q-output buffers. Outputs 
disabled forces all three-state outputs to a floating or high- 
impedance state. 


Enable = 57 ’ ^2 " ^3 ’ ^4 

Disable = GtG 2 *G 3 ’G 4 
= G-]-kG 2 + G 3 +G 4 

Vcc Device Power Supply Pin 

The most positive of the logic power supply pins. 

GND Device Power Supply Pin 

The most negative of the logic power supply pins. 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature.-65 to +150'’C 

Ambient Temperature with 

Power Applied.-55 to +125°C 

Supply Voltage.-0.5 V to +7.0 V 

DC Voltage Applied to Outputs 

(Except During Programming).-0.5 V to +Vcc Max. 

DC Voltage Applied to Outputs 

During Programming..21 V 

Output Current into Outputs During 

Programming (Max Duration of 1 sec).250 mA 

DC Input Voltage.-0.5 V to +5.5 V 

DC Input Current.-30 mA to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature, Ta .0 to +75°C 

Supply Voltage.+4.75 V to +5.25 V 

Military (M) Devices* 

Temperature, Tc.-55 to +125°C 

Supply Voltage.+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

‘Military Product 100% tested at -55'C, 25‘’C, and 125°C. 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 

Parameter 

Description 

VoH (Note 1) 

Output HIGH 

Voltage 

VoL 

Output LOW 

Voltage 

VlH 

Input HIGH Level 

V|L 

Input LOW Level 

l|L 

Input LOW 

Current 

l|H 

Input HIGH 

Current 

Isc (Note 1) 

Output Short- 
Circuit Current 

Ice 

Power Supply 

Current 

V| 

Input Clamp 

Voltage 

ICEX 

Output Leakage 

Current 

C|N 

Input Capacitance 

CoUT 

Output 

Capacitance 


Test Conditions 


Vcc “ Min., 1 oh“” 2.0 mA 
ViN = V|H or ViL 


Vcc “ Min., Iql^IS mA 
V|N = V|H or ViL 


Guaranteed input logical HIGH 
voltage for all inputs (Note 2) 


Guaranteed input logical LOW 
voltage for all inputs (Note 2) 


Vcc ^ Max., V|N “ 0.45 V 


Vcc =■ Max., V|N - 2.7 V 


Vcc = Max.. VouT = 0.0 V (Note 3) 


All inputs = GND 
Vcc = Max. 


Vcc “Min., I|N““10 rnA 


Vo = Vcc 


Vo = 2.4 V 


Vo = 0.4 V 


Vcc “ Max. 

V5, = 2.4 V (Note i) 


ViN = 2.0 V @ f ■> 1 MHz (Note 4) 


VouT = 2.0 V @ f = 1 MHz (Note 4) 


Notes: 1. This applies to three-state devices only. 

2. These are absolute voltages virith respect to ground pin and include all overshoots due to system and/or tester noise. Do not attempt to test 
these values without suitable equipment. 

3. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 

4. These parameters are not 100% tested, but eire periodically sampled. 



*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST CIRCUITS 


KEY TO SWITCHING WAVEFORMS 


WAVEFORM INPUTS OUTPUTS 


sa pr S60e n 


S pF S 60B n 


m 

M 


DON'T CARE; 
ANY CHANGE 
PERMITTED 


WILL BE 
CHANGING 
FROM H TO L 


WILL BE 
CHANGING 
FROM L TO H 


CENTER 
LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 


A. Output Load for all A-C tests 
except TGVQZ 


B. Output Load for TGVQZ 


Notes: 1. All device test loads should be located within 2" of device output pin. 

2. is open for Output Data HIGH to Hi-2 and Hi-2 to Output Data HIGH tests. 
Si is closed for all other AC tests. 

3. Load capacitance includes all stray and fixture capacitance. 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 


’A" Version 


Standard Version 


No. 

Parameter 

Symbol 

Parameter 

Description 

COM'L 

MIL 

COM’L 

MIL 

Units 

Min. 

Max. 


max. 

Min. 

Max. 

Min. 

Max. 

1 

TAVQV 

Address Valid to Output Valid 

Access Time 


35 


45 


55 


70 

ns 

2 

TGVQZ 

Delay from Output Enable Valid to 

Output Hi-Z 


20 


25 


25 


30 

ns 

3 

TGVQV 

Delay from Output Enable Valid to 

Output Valid 


20 


25 


25 


30 

ns 


See also Switching Test Circuits. 

Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 3.0 V 
using test load in A under Switching Test Circuits. 

2. TGVQZ is measured at steady state HIGH output voltage -0.5 V and steady state LOW output voltage +0.5 V ouput levels using the 
test load in B under Switching Test Circuits. 


•See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS 


ADDRESS 
“ A0 


UALID ADDRESS 


OUTPUTS 

00 - 0 ? 


G3, G4 




f - 

VALID OUTPUT 


Hi-Z 



■M 





SUBGROUP A TESTING INFORMATION 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

VOH 

1. 2. 3 

You 

1, 2, 3 

V|H 

1. 2. 3 

V|L 

1. 2, 3 

l|L 

1, 2, 3 

l|H 

1. 2. 3 

>sc 

1, 2, 3 

•cc 

1. 2, 3 

ICEX 

1. 2, 3 


SWITCHING CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

TAVQV 

9, 10. 11 

TGVQZ 

9, 10, 11 

TGVQV 

9. 10, 11 

Functional 


Tests 

7, 8 


MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MlL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am27S32/27S33 

4,096-Bit (1024x4) Bipolar PROM 


DISTINCTIVE CHARACTERISTICS 


• High speed 

• Highly reliable, ultra-fast programming Platinum-Silicide 
fuses 

• High programming yield 


• Low-current PNP inputs 

• High-current open-collector and three-state outputs 

• Fast chip select 


GENERAL DESCRIPTION 


The Am27S32/27S33 {1024-words by 4-bits) is a Schottky 
TTL Programmable Read-Only Memory (PROM). 

This device is available in both open-collector (Am27S32) 
and three-state (Am27S33) output versions. These outputs 
are compatible with low-power Schotkky bus standards 


capable of satisfying the requirements of a variety of 
microprogrammable controls, mapping functions, code con¬ 
version, or logic replacement. Easy word-depth expansion 
is facilitated by active LOW (S7 & Si) output enables. 


BLOCK DIAGRAM 


1 OF 84 
ROU 

DECODER 


1 ar is 
COLLTM 
DECODER 


B4 X 64 
PROGRRMMRBLE 
RRRAY 


4 - 1 of 16 MULTIPLEXE 




00 Ql 02 Qg 

BD006190 


PRODUCT SELECTOR GUIDE 


Open-Collector 
Part Number 

Am27S32A 

Am27S32 

Three-State 

Part Number 

Am27S33A 

Am27S33 

Address 

Access Time 

35 ns 

45 ns 

55 ns 

70 ns 

Operating 

Range 

C 

M 

C 

M 


Eul?|icfl}ipn_# . Bpy, 

Amendment 

03226 C 

/O 

Issue Date: May 1986 
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CONNECTION DIAGRAMS 
Top View 


DIP* 

AS 
AS 
A 4 
A 3 
AO 
A 1 
A 2 

Qi 

QNO 

CD000721 CD000731 

Also available in 18-pin Flatpack. Connections are identical to OIPs. 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 








ORDERING INFORMATION (Cont’d.) 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


AM27S32 A 



E. OPTIONAL PROCESSING 

Blank Standard processing 
B - Burn-in 


D. TEMPERATURE RANGE 

C “ Commercial (0 to +75°C) 


C. PACKAGE TYPE 

P- 18-Pin Plastic DIP (PD 018) 

D- 18-Pin Ceramic DIP (CD 018) 

F-18-Pin Flatpack (CF 018) 

L - 20-Pin Ceramic Leadless Chip Carrier (CL 020) 


B. SPEED OPTION 

A “ 35 ns 
Blank “ 55 ns 


A. DEVICE NUMBER/DESCRIPTION 

Am27S32/27S33 
1024 x 4 Bipolar PROM 
Am27S32 - Open Collector 
Am27S33 “ Three State 


Valid Combinations 

AM27S32 

PC, PCB, DC, 

DCB, FC, FCB, 

LC, LCB 

AM27S32A 

AM27S33 

AM27S33A 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 




ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Ciass 

D. Package Type 

E. Lead Finish 


-E. LEAD FINISH 

A = Hot Solder DIP 
C = Gold 


• D. PACKAGE TYPE 

V= 18-Pin Ceramic DIP (CD 018) 

Y= 18-Pin Ceramic Flatpack (CF 018) 

2 = 20-Pin Ceramic Leadless Chip Carrier (CL 020) 


-A. DEVICE NUMBER/DESCRIPTION 

Am27S32/27S33 
1024x4 Bipolar PROM 
Am27S32 = Open Collector 
Am27S33 = Three State 


-C. DEVICE CLASS 

/B = Class B 


• B. SPEED OPTION 

A = 45 ns 
Blank = 70 ns 


Valid Combinations 


AM27S32 

AM27S32A 

AM27S33 

AM27S33A 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 


PIN DESCRIPTION 

Aq - Ag Address Inputs 

and all three-state outputs to a floating or high-impedance 

The 10-bit field presented at the address inputs selects one 

state. 

of 1024 memory locations to be read from. 

Enable = Gi • G 2 

Qg-Qg Data Output Port 

Disable = Gi" • Gi 

The outputs whose state represents the data read from the 

= Gi • G 2 

selected memory locations. 

Vcc Device Power Supply Pin 

Output Enable 

The most positive of the logic power supply pins. 

Provides direct control of the Q-output buffers. Outputs 

GND Device Power Supply Pin 

disabled forces all open-collector outputs to an OFF state 

The most negative of the logic power supply pins. 
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ABSOLUTE MAXIMUM RATINGS 

storage Temperature.-65 to +150'’C 

Ambient Temperature with 

Power Applied.-55 to +125®C 

Supply Voltage.-0.5 V to +7.0 V 

DC Voltage Applied to Outputs 

(Except During Programming).-0.5 V to +VccMax. 

DC Voltage Applied to Outputs 

During Programming.21 V 

Output Current into Outputs During 

Programming (Max Duration of 1 sec).250 mA 

DC Input Voltage.-0.5 V to +5.5 V 

DC Input Current.-30 mA to + 5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature, Ta .0 to +75^ 

Supply Voltage.+ 475 V to + 5.25 V 

Military (M) Devices* 

Temperature, Tc.-55 to +125“C 

Supply Voltage.+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

•Military Product 100% tested at Tc = -55°C, 25°C, and 
125*0 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Test Conditions 


Vcc ” Min., loH ” ~2.0 mA 
V|N “ V|H or V|L 


Vcc ” Min., Iql “16 mA 
V|N ” V|H or V|L 


Guaranteed input logical HIGH 
voltage for all inputs (Note 2) 


Guaranteed input logical LOW 
voltage for all inputs (Note 2) 


Vcc “ Max., V|N - 0.45 V 


Vcc “ Max.. V|N - 2.7 V 


Vcc “ Max., VouT “ 0.0 V (Note 3) 


All inputs “ GND, 
Vcc “ Max. 


Vcc “Min., I|N“~10 mA 


Vcc “ Max. 

V5T“2.4V (Note 1) 


V|N “ 2.0 V @ f - 1 MHz (Note 4) 


VoUT “ 2.0 V @ f - 1 MHz (Note 4) 


Parameter 

Symbol 

Parameter 

Description 

VoH (Note 1) 

Output HIGH 

Voltage 

VoL 

Output LOW 

Voltage 

V|H 

Input HIGH Level 

VlL 

Input LOW Level 

l|L 

Input LOW 

Cun'ent 

l|H 

Input HIGH 

Current 

Isc (Note 1) 

Output Short- 
Circuit Current 

Ice 

Power Supply 

Current 

V| 

Input Clamp 

Voltage 

ICEX 

Output Leakage 

Current 

C|N 

Input Capacitance 

Gout 

Output 

Capacitance 



Vo - Vcc 


Vo - 2.4 V 


Vo “ 0.4 mV 


Notes: 1. This applies to three-state devices only. 

2. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do not attempt 
to test these values without suitable equipment. 

3. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 

4. These parameters are not 100% tested, but are periodically sampled. 

*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST CIRCUIT 


KEY TO SWITCHING WAVEFORM 




KS000010 

Notes: 1. TAVQV is tested with switch Si closed and Cl = 50 pF. 

2. For open collector outputs, TGVQV and TGVQZ are tested with Si closed to the 1.5 V output 
level. Cl = 50 pF. 

3. For three-state outputs, TGVQV is tested with Cl = 5 pF to the 1.5 V level; Si is open for high 
impedance to HIGH tests and closed for high impedance to LOW tests. TGVQZ is tested with 
Cl = 5 pF. HIGH to high-impedance tests are made with Si open to an output voltage of steady 
state HIGH -0.5 V; LOW to high-impedance tests are made with Si closed to the steady state 
LOW -H0.5 V level. 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 

Parameter 

Description 

TAVQV 

Address Valid to Output Valid 

Access Time 

TGVQZ 

Delay from Output Enable Valid to 

Output Hi-Z 

TGVQV 

Delay from Output Enable Valid to 

Output Valid 


"A" Version 


Standard Version 


Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


35 


45 


55 


70 


20 


25 


25 


30 


20 


25 


25 


30 


See also Switching Test Circuit. 

Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 3.0 V. 
2. TGVQZ is measured at steady state HIGH output voltage -0.5 V and steady state LOW output voltage +0.5 V output levels. 

*See the last page of this spec for Group A Subgroup Testing information. 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 



SWITCHING CHARACTERISTICS 


No. 

Parameter 

Symbol 

Subgroups 

1 

TAVQV 

9. 10. 11 

2 

TGVQZ 

9, 10, 11 

3 

TGVQV 

9, 10, 11 


Functional 

Tests 

7, 8 


MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MiL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am27S35/Am27S37 

8,192-Bit (1024x8) Bipo lar Registe red PROM 
with Programmable INITIALIZE Input 


DISTINCTIVE CHARACTERISTICS 


Slim, 24-pin, 300-mil lateral center package occupies 
approximately 1 /3 the board space required by standard 
discrete PROM and register 

Consumes approximately 1/2 the power of separate 
PROM/register combination for improved system reli¬ 
ability 


• Versatile programmable asynchronous or synchronous 
enable for simplif ied word ex pansion 

• Buffered common INITIALIZE input either asynchronous 
(Am27S35) or synchronous (Am27S37) 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming 
yields (typ. > 98%) 


GENERAL DESCRIPTION 


The Am27S35 and the Am27S37 (1024-words by 8 -bits) 
are fully decoded, Schottky array, TTL Programmable 
Read-Only Memories, (PROMs), incorporating D-type mas¬ 
ter-slave data registers on chip. These devices have three- 
state outputs compatible with low-power Schottky bus 
standards capable of satisfying the requirements of a 
variety of microprogrammable controls and state machines. 

These devices contain an 8 -bit parallel data register in the 
array-to-output path which allows PROM data to be stored 
while other data is being addressed. This meets the 
requirements for pipelined microprogrammable control 


stores where instruction execute and instruction fetch are 
performed in parallel. 

To offer the system designer maximum flexibility, these 
devices contain both asynchronous (S) and synchronous 
(^) output enables. 

These devices contain a single pin initialize function capa¬ 
ble of loading any arbitrary microinstruction for system 
interrupt or initialization. On the Am27S35 this function 
operates asynchronously, independent of clock. The 
Am27S37 provides synchronous operation of this function. 

Upon power-up the outputs (Qq - Q 7 ) will be in a floating or 
high-impedance state. 


BLOCK DIAGRAM 



00 Oi Oa O3 O4 Qg Og Oy 

BD006351 


PRODUCT SELECTOR GUIDE 


Part Number Asynchronous Initialize 

Am27S35A 

Am27S35 

Part Number Synchronous Initialize 

Am27S37A 

Am27S37 

Address Setup Time 

35 ns 

40 ns 

40 ns 

45 ns 

Clock-to-Output Delay 

20 ns 

20 ns 

25 ns 

30 ns 

Operating Range 

C 

M 

C 

M 



Publication # Rev. 

Amendment 


03187 C 

/o 
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CONNECTION DIAGRAMS 
Top View 




■t •t i i i 


4 3 2 1 2« 27 26 


12 13 14 13 16 17 16 


*Also available in 24-pin Flatpack. 
Connections identical to DIPs. 


Note: Pin 1 is marked for orientation. 
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ORDERING INFORMATION (Cont'd.) 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 

F. Alternate Packaging Option 


F. ALTERNATE PACKAGING OPTION 

-S - 28-Pin Ceramic Leadless Chip 
Carrier (CLT028) 


E. OPTIONAL PROCESSING 

Blank - Standard processing 
B - Burn-in 


D. TEMPERATURE RANGE 

C - Commercial (0 to 75'C) 


C. PACKAGE TYPE 

P - 24-Pin Plastic DIP (PD3024) 

D - 24-Pin Ceramic DIP (CD3024) 

L - 32-Pln Rectangular Ceramic Leadless Chip 
Carrier (CLR032) 


B. SPEED OPTION 

A - 35 ns setup timo/20 ns clock-to-output 
Blank - 40 ns setup time/25 ns clock-to-output 


A. DEVICE NUMBER/DESCRIPTION 

Am27S35/Am27S37 

8,192-Bit (1 024x8) Bipolar Registered PROM with Programmable 
INITIALIZE Input 

Am27S35 = Asynchronous Initialize 
Am27S37 - Synchronous Initialize 


Valid Combinations 


AM27S35A 

AM27S37 

AM27S37A 


DC, DCB, PC, 
PCB, LC. LCB, 
LC-S, LCB-S 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Ciass 

D. Package Type 

E. Lead Finish 


-E. LEAD FINISH 

A Hot Solder DIP 
C - Gold 


D. PACKAGE TYPE 

L = 24-Pin Ceramic DIP (CD3024) 

U = 32-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLR032) 

3“28-Pin Ceramic Leadless Chip 
Camer (CLTO20) 

K “ 24-Pin Flatpack (CFM024) 


- C. DEVICE CLASS 

/B “ Class B 


- B. SPEED OPTION 

A “40 ns setup time/25 ns clock-to-output 
Blank “ 45 ns setup time/30 ns clock-to-output 


-A. DEVICE NUMBER/DESCRIPTION 

Am27S35/Am27S37 

8.192-Bit (1024x8) Bipolar Registered PROM with Programmable 
Am27S35 “ Asynchronous Initialize 
Am27S37 “ Synchronous Initialize 


Valid Combinations 


AM27S35 

AM27S35A 

AM27S37 


/BLA. /BKA 
/BUC, /B3C 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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PIN DESCRIPTION 


Ao-Ag Address Inputs 

The 10-bit field presented at the address inputs selects one 
of 1024 memory locations to be read from. 

K Clock 

The clock is used to load data into the parallel registers from 
the memory array. Data transfer occurs on the LOW-to- 
HIGH transition of K. 

Q 0 -Q 7 Data Output Port 

Parallel data output from the pipeline register. The disabled 
state of these outputs is floating or high impedance. 

G Asynchronous Output Enable 

Provides direct control of the Q-output, three-state drivers 
independent of K. 

Gi Synchronous Output Enable 
Controls the state of the Q-output, three-state drivers in 
conjunction with K. This is useful where more than one 
registered PROM is bussed together for word-depth 


expansion. In this case, the enable becomes the most 
significant address bit and, as such, must be synchronized 
with the data. 

i Asynchronous Initialize (Am27S35) 

Control pin used to initialize the output data registers from a 
programmable word independent of K. This can be used to 
generate any arbitrary microinstruction for system interrupt 
or initialization. 

ii Synchronous Initialize (Am27S37) 

Control pin used to initialize the output data registers from a 
programmable word in conjunction with K. This can be used 
to generate any arbitrary microinstruction for system 
interrupt or initiaiization. 

Vcc Device Power Supply Pin 

The most positive of the logic power supply pins. 

GND Device Power Supply Pin 

The most negative of the logic power supply pins. 


FUNCTIONAL DESCRIPTION 

The Am27S35A/35 and Am27S37A/37 are Schottky TTL 
programmable read only memories (PROMs) incorporating 
true D-type, master-slave data registers on chip. These 
devices feature the versatile 1024-word by 8 -bit organization 
and are availabie with three-state outputs. Designed to opti¬ 
mize system performance, these devices also substantially 
reduce the cost and size of pipelined microprogrammed 
systems and other designs where accessed PROM data is 
temporarily stored in a register. The Am27S35A/35 and 
Am27S37A/37 also offer maximum flexibility for memory 
expansion and data bus control by providing both synchro¬ 
nous and asynchronous output enables. 

When Vcc power is first applied, the synchronous enable (5s) 
flip-flop will be in the set condition causing the outputs 
(Q 0 -Q 7 ) to be in the OFF or high-impedance state. Reading 
data is accomplished by first applying the binary word address 
to the address inputs (Ao-Ag) and a logic LOW to the 
synchronous enable (5$). During the address setup time, 
stored data is accessed and loaded into the master flip-flops 
of the data register. Since the synchronous enable setup time 
is less than the address setup requirement, additional decod¬ 
ing delays may occur in the enable path without reducing 
memory performance. Upon the next LOW-to-HIGH transition 
of the clock (K), data is transferred to the slave flip-flops which 
(^ve the output buffers. Providing the asynchronous enable 
(G) is also LOW, stored data will appear on the outputs 
(Q 0 -Q 7 ). If (Gs) is HIGH when the positive clock edge occurs, 
outputs go tojhe OFF or high-impedance state regardless of 
the value oMG). The outputs may be disabled at any time by 
switching (G) to a HIGH level. Following the positive clock 
edge, the address and synchronous enable inputs are free to 
change; changes will not affect the outputs until another 
positive clock edge occurs. This unique feature allows the 
PROM decoders and sense amplifiers to access the next 


location while previously addressed data remains stable on 
the outputs. For less complex applications either enable may 
be effectively eliminated by tying it to ground. 

These devices also contain a built-in initialize function. When 
activated, the initialize control input (T) causes the contents of 
an additional (1025th) 8 -bit word to be loaded into the on-chip 
register. This extra word is user programmable. Since each bit 
is individually programmable, the initialize function can be 
used to load any desired combination of HIGHs and LOWs 
into the register. In the unprogrammed state, activating \ will 
perform a register CLEAR (all outputs LOW). If all bits of the 
initialize word are programmed, activating I performs a register 
PRESET (all outputs HIGH). 

This ability to tailor the initialize outputs to the system 
requirements simplifies system design and enhances perfor¬ 
mance. The initialize function is useful during power-up and 
timeout sequences. This flexibie feature can also facilitate 
implementation of other sophisticated functions such as a 
built-in "jump-start" address. 

The Am27S35A/35 has an asynchronous initialize input (1). 
Applying a LOW to the I input causes an immediate load of the 
programmed initialize word into the slave flip-flops of the 
register independent of all other inputs (including K). The 
initialize data will appear at the device outputs after the 
outputs are enabled by bringing the asynchronous enable (5) 
LOW. 

The Am27S37^/37 has a synchronous Is input. Applying a 
LOW to the Is input causes an immediate load of the 
programmed initialize word into the master flip-flops of the 
register only independent of all other inputs (including K). To 
bring this data to the device outputs, the synchronous enable 
(5s) should be held LOW until the next LOW-to-HlGH 
transition of the clock (K). Following this, the date will appear 
on the outputs after the asynchronous enable (G) is brought 
LOW. 
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ABSOLUTE MAXIMUM RATINGS 

storage Temperature.-65 to +150®C 

Ambient Temperature with 

Power Appiied..-55 to +125°C 

Supply Voltage.-0.5 V to +7.0 V 

DC Voltage Applied to Outputs 

(Except During Programming).-0.5 V to +Vcc Max. 

DC Voltage Applied to Outputs 

During Programming......21 V 

Output Current into Outputs During 

Programming (Max. Duration of 1 sec).250 mA 

DC Input Voltage.-0.5 V to +5.5 V 

DC Input Current..-30 mA to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature, T^.0 to +75°C 

Supply Voltage.+4.75 V to +5.25 V 

Military (M) Devices* 

Temperature, Tq .-55 to +125°C 

Supply Voltage.+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

‘Military product 100% tested at Tc = +25'’C, +125°C, 
and -55°C. 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 



Parameter 

Description 


Output HIGH 
Voltage 


Output LOW 
Voltage 


Input HIGH Level 


Input LOW Level 


Input LOW 
Current 


Input HIGH 
Current 


Output Short 
Circuit Current 


Power Supply 
Current 


Input Clamp 
Voltage 


Output Leakage 
Current 


Input Capacitance 


Output 

Capacitance 


Test Conditions 


Vcc “ Min., Iqh “ -2.0 mA 
V|N”V|HorV|L 


Vcc “ Min., IOL“1® mA 
V|N " V|H or ViL 


Guaranteed input logical HIGH 
voltage for all inputs (Note 1) 


Guaranteed input logical LOW 
voltage for all inputs (Note 1) 


Vcc - Max., V(N “ 0.45 V 


Vcc ” Max., V|N “ Vcc 


Vcc ” Max.. VouT “ 0.0 V (Note 2) 


All inputs =» GND, Vcc “ Max. 


Vcc “Min., I|N”-18 mA 


Vcc “ Max. 
V5 = 2.4 V 


V|N - 2.0 V @ f = I MHz (Note 3) 


VoUT = 2.0 V @ f = 1 MHz (Note 3) 


Vo “ Vcc 


Vo = 0.4 V 



Notes; 1. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do not attempt 
to test these values without suitable equipment. 

2. Only one output should bo shorted at a time. Duration of the short circuit test should not be more than one second. 

3. These parameters are not 100% tested, but are periodically sampled. 

*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST CIRCUITS 


KEY TO SWITCHING WAVEFORMS 





A. Output Load for AM AC Tests B. Output Load for TGHQZ and TKHQZ 
Except TGHQZ and TKHQZ 


Notes: 1. All device test loads should be located within 2" of device output pin. 

2. Si is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. Si is closed for 
all other AC tests. 

3. Load capacitance includes all stray and fixture capacitance. 





SWITCHING CHARACTERISTICS over operating range unless othenwise specified (Note 1)* 


Parameter 

Symbol 



1 "A" Version 

Standard Version | 

1 Min. 

Max. 

Min. 

Max. 1 



Parameter 

Description 


Address to K HIGH Setup 
Time 


Address to K HIGH Hold 
Time 


Delay from K HIGH to 
Output Valid, for initially 
active outputs (HIGH or 
LOW) 


K Pulse Width (HIGH or 
LOW) 


Asynchronous Output Enable 
LOW to Output Valid (HIGH 
or LOW) (See Note 3) 


Asynchronous Output Enable 
HIGH to Output Hi-Z 
(See Notes 2 & 3) 


5s to K HIGH Setup Time 
(See Note 4) 


5s to K HIGH Hold Time 
(See Note 4) 


Delay from K HIGH to 
Output Valid, for initially Hi- 
Z outputs (See Note 4) 


Delay from K HIGH to 
Output Hi-Z (See Notes 2 & 
4) 


Delay from I LOW to Output 
Valid (HIGH or LOW) (See 
Note 5) 


Asynchronous f Recovery 
Time (See Note 5) 


Asynchronous I Pulse Width 
(See Note 5) 


is to K HIGH Setup Time 
(See Note 6) 


Is to K HIGH Hold Time 
(See Note 6) 


See also Switching Test Circuits. 

Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 
3.0 V using test load in A under Switching Test Circuits. 

2. TGHQZ and TKHQZ are measured at steady state HIGH output voltage -0.5 V and steady state LOW output voltage +0.5 V 
output levels using the test load in B under Switching Test Circuits. 

3. Applies only when Asynchronous Enable function is used. 

4. Applies only when Synchronous Enable (Gs) function is used. 

5. Applies only to the Am27S35 (Asynchronous Initialize^) version. 

6. Applies only to the Am27S37 (Synchronous Initialize (Is)) version. 

*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS 


ADDRESS 
A0 “ 


UALID ADDRESS 


<IALID ADDRESS) 


OUTPUTS 
Q0 - Qy 


INITIALIZE 


UALID OUTPUT 


UALID OUTPUT 



INITIALIZE 


Timing Set 3. Using Asynchronous Initialize 
Am27S3S Only 


ADDRESS 
Aa - Ag 


UALID ADDRESS 


JALID ADDRESS 


OUTPUTS 
Qq - Qy 


UALID OUTPUT 


UALID OUTPUT 

_ _L /Noutput 


Timing Set 4. Using Synchronous Initialize 
Am27S37 Only 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

VoH 

1, 2. 3 

VOL 

1. 2, 3 

V|H 

1. 2, 3 

V|L 

1, 2, 3 

l|L 

1. 2, 3 

l|H 

1. 2, 3 

isc 

1, 2, 3 

Icc 

1. 2, 3 

ICEX 

1, 2. 3 


SWITCHING CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

No. 

Parameter 

Symbol 

Subgroups 

TAVKH 

9. 10. 11 

9 

TKHQV2 

9, 10, 11 

TKHAX 

9, 10, 11 

10 

TKHQZ 

9, 10, 11 

TKHQV1 

9, 10. 11 

11 

TILQV 

9, 10, 11 

TKHKL 

TKLKH 

9, 10, 11 

12 

TIHKH 

9, 10, 11 

TGLQV 

9. 10, 11 

13 

TILIH 

9, 10, 11 

TGHQZ 

9, 10. 11 

14 

TISVKH 

9, 10, 11 

TGSVKH 

9, 10, 11 

15 

TKHISX 

9, 10, 11 

TKHGSX 

9. 10, 11 


Functional 

Tests 

7, 8 



MILITARY BURN-IN 


Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am27S41/27PS41 


Am27S41/27PS41 

16,384-Bit (4,096x4) Bipolar PROM 


DISTINCTIVE CHARACTERISTICS 


Ultra-fast access time "A" version (35 ns Max.) — Fast 
access time Standard version (50 ns Max.) — allow 
Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming 
yields (typ > 98%) 


• AC performance is factory tested utilizing programmed 
test words and columns 

• Voltage and temperature compensated providing ex¬ 
tremely flat AC performance over military range 

• Member of generic PROM series utilizing standard 
programming algorithm 


GENERAL DESCRIPTION 


The Am27S41 (4,096-words by 4-bits) is a Schottky TTL 
Programmable Read-Only Memory (PROM). 

This device has three-state outputs compatible with low- 
power Schottky bus standards capable of satisfying the 
requirements of a variety of microprogrammable controls, 


mapping functions, code conversion, or logic replacement. 
Easy-word depth expansion is facilitated by active LOW 
(ST & Si) output enables. 

This device is also offered in a power-switched version, the 
Am27PS41. 


BLOCK DIAGRAM 


1 0F 128 
ROW 

DECODER 


128 X 128 
PROGRRMMRBLE 
RRRRY 


1 BF 32 
COLUMN 
DECODER 


4 - 1 oT 32 MULTIPLEXERS 


00 Ql Qg Q3 

BD006330 


*E nomenclature applies only to Am27PS power-switched versions. 


PRODUCT SELECTOR GUIDE 


Part Number 

Address Access 
Time 

Operating Range 


27S41 I 

I 27PS41 

50 ns 

65 ns 

50 ns 

65 ns 

C 

M 

0 

M 
















CONNECTION DIAGRAMS 
Top View 

A, Hi* ^ M n Vcc 


14 □ Qo 


Afl Q 9 12 I] Oj 

GNO C 10 11 □ Q 3 

CD000411 

Note: Pin 1 is marked for orientation. 
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ORDERING INFORMATION (Cont'd.) 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


-E. OPTIONAL PROCESSING 

Blank - Standard processing 
B - Burn-in 


- D. TEMPERATURE RANGE 

C - Commercial (0 to + yS'C) 


•C. PACKAGE TYPE 

P - 20-Pin Plastic DIP (PD 020) 

D - 20-Pin Ceramic DIP (CD 020) 


- B. SPEED OPTION 

A “ 35 ns 
Blank - 50 ns 


-A. DEVICE NUMBER/DESCRIPTION 

Am27S41 

16.384-Bit (4,096x4) Bipolar PROM 
Am27PS41 

Power-Switched 16,384-Bit (4,096x4) Bipolar PROM 


Valid Combinations 


AM27S41 

AM27S41A 

AM27PS41 


PC. PCB, 
DC, DCB 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consuit the local AMO 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 


AM27S41 


A 




E. LEAD FINISH 

A “Hot Solder DIP 


D. PACKAGE TYPE 

R - 20-Pin Ceramic DiP (CD 020) 


C. DEVICE CLASS 

/B“ Class B 


B. SPEED OPTION 

A “ 50 ns 
Blank “ 65 ns 


A. DEVICE NUMBER/DESCRIPTION 

Am27S41 

16,384-Bit (4,096x4) Bipolar PROM 
Am27PS41 

Power-Switched 16.384-Bil (4,096x4) Bipolar PROM 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 


Valid Combinations 

AM27S41 

/BRA 

AM27S41A 

AM27PS41 





PIN DESCRIPTION 


Ao-Aii Address Inputs 

The 12-bit field presented at the address inputs selects one 
of 4,096 memory locations to be read from. 

Q 0 -Q 3 Data Output Port 

The outputs whose state represents the data read from the 
selected memory locations. 

Gi, G 2 Output Enable 

Provides direct control of the Q-output, three-state buffers. 
Outputs disabled forces all outputs to a floating or high- 


impedance state. On power-switched version, the disabled 
state reduces the Ice to IcCD- 

Enable = S7*G2 
Disable = 57 * (32 
= Gi*G2 

Vcc Device Power Supply Pin 

The most posi'ive of the logic power supply pins. 

GND Device Power Supply Pin 

The most negative of the logic power supply pins. 


FUNCTIONAL DESCRIPTION 
Power Switching 

The Am27PS41 is a power-switched device. When the chip is 
selected, important internal currents increase from smalt idling 
or standby vaiues to their larger selected values. This transi¬ 
tion occurs very rapidly, meaning that access times from the 
powered-down state are only slightly slower than from the 
powered-up state. Deselected, Ice's reduced to half its full 
operating amount. Due to this unique feature, there are special 
considerations which should be followed in order to optimize 
performance: 


1. When the Am27PS41 is selected by a low level on Ei", a 
current surge is placed on the Vcc supply due to the power- 
up feature. In order to minimize the effects of this current 
transient, it is recommended that a 0.1 pf ceramic capacitor 
be connected from pin 20 to pin 10 at each device. (See 
Figure 1.) 

2. Address access time (TAVQ1) can be optimized if a chip 
enable set-up time (TEVAV) of greater than 25 ns is 
observed. Negative set-up times on chip enable 
(TEVAV < 0) should be avoided. (For typical and worse 
case characteristics, see Figures 2A and 2B.) 
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ABSOLUTE MAXIMUM RATINGS 

storage Temperature.-65 to +150“C 

Ambient Temperature with 

Power Appiied.-55 to +125‘’C 

Supply Voltage.-0.5 V to +7.0 V 

DC Voitage Appiied to Outputs 

(Except During Programming).-0.5 V to +Vcc Max. 

DC Voitage Appiied to Outputs 

During Programming.21 V 

Output Current into Outputs During 

Programming (Max. Duration of 1 sec).250 mA 

DC input Voltage.-0.5 V to + 5.5 V 

DC Input Current.-30 mA to +5 mA 


OPERATING RANGES 

Commercial (C) Devices 

Temperature.„.0 to +75'’C 

Supply Voltage.+4.75 V to +5.25 V 

Military (M) Devices 

Temperature.-55 to +125®C 

Supply Voltage.+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

Military Products 100% tested at case temperature 
-55“^ +25'’C, 125^ 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 



Parameter 

Description 


Output HIGH 
Voltage 


Output LOW 
Voltage 


Input HIGH Level 


Input LOW Level 


Input LOW 
Current 


Input HIGH 
Current 


Output Short 
Circuit Current 


Power Supply 
Current 


Am27PS Version Power 
Down Supply Current 


Input Clamp 
Voltage 


Output Leakage 
Current 


Input Capacitance 


Output 

Capacitance 


Test Conditions 


Vcc ” Min., loH ” -2.0 mA 
V|N ” V|H or V|L 


Vcc “ Min., loL “16 mA 
V|N “ V|H or ViL 


Guaranteed input logical HIGH voltage for all 
inputs (Note 3) 


Guaranteed input logical LOW voltage for all 
inputs (Note 3) 


Vcc “ Max., V|N - 0.45 V 


Vcc ” Max., V|N - Vcc 


Vcc “ Max., Vqut “ 0.0 V 
(Note 1) 


Vcc ” Max. All inputs - 0.0 V 


Vcc " Max. 

Vg, - 2.4 V. All other inputs “ 0.0 V 


Vcc “Min., I|N“~18 mA 


Vcc " Max. 
V 57 - 2.4 V 


V|N - 2.0 V @ f - 1 MHz (Note 2) 


VOUT - 2.0 V @ f - 1 MHz (Note 2) 



Vo “Vcc 


Vo “ 0.4 V 


Notes: 1. Not more than one output shouid be shorted at a time. Duration of the short circuit test should not be more than one second. 

2. These parameters are not 100% tested, but are periodically sampled. 

3. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do not attempt 
to test these values without suitable equipment. 

*See the last page of this spec for Group A Subgroup Testing information. 
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VOLTS 


TYPICAL DC and AC OPERATING CHARACTERISTICS 



TIME - nt—» 

OP001131 

Typical Ice Current Surge without 0.1 mF 
(Ice is Current Supplied by Vec Power Supply) 

Figure 1. Icc 



TIME - n«—^ 

OP001141 


Typical Icc Current Surge with 0.1 mF 
(Icc Is Current Supplied by Vec Power Supply) 

Current 




20 30 40 50 60 70 80 90 100 


TAVQV1 - n»—»- 

OP001151 


TEVOV- n»—^ 

OP001161 


Figure 2A. TAVQV1 versus TEVAV 


Figure 25. TEVQV versus TAVEV 



2-138 







SWITCHING TEST CIRCUIT 


KEY TO SWITCHING WAVEFORMS 




SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 


No. 

Parameter 

Symbol 

Parameter 

Description 

Version 

27S Version 

27PS Version 

Units 

COM'L 

MIL 

COM'L 

MIL 



Q3I 

^^3 


P3I 

Q3I 


1 

TAVQV 

Address Valid to Output Valid Access Tima 

A 




El 





ns 

STD 




1^ 




MM 

2 

TGVQZ 

Delay from Output Enable Valid to Output Hi-Z 

A 


1^ 


KM 





ns 

STD 




MM 




El 

3 

TGVQV 

Delay from Output Enable Valid to Output Valid 

A 




Ka 





ns 

STD 


mm 


mm 




MM 

4 

TAVQV1 

Power Switched Address Valid to Output Valid 
Access Time (Am27PS Versions only) 

A 








Ei 

ns 

■SIS 






MM 


KM 


See Switching Test Circuit. 

Notes; 1. TAVQV is tested with switch Si closed and Cl- 5 pF. TEVAV is defined as chip enable setup time. 

2. For the three-state output, TGVQZ is tested with Cl - 5 pF to the 1.5 V level; Si is open for high-impedance to HIGH tests and closed for 
high-impedance to LOW tests. TGVQV is tested with Cl ” 5 pF. HIGH to high-impedance tests are made with Si open to an output voltage 
of steady state HIGH -0.5 V; LOW to high-impedance tests are made with Si closed to the steady state LOW +0.5 V level. 

*See the last page of this spec for Group A Subgroup Testing information. 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

1 

Subgroups 

VOH 

1, 2, 3 

VoL 

1, 2, 3 

V|H 

1, 2, 3 

V|L 

1, 2, 3 

l|L 

1. 2, 3 

l|H 

1, 2, 3 

isc 

1. 2, 3 

Ice 

1, 2, 3 

ICEX 

1. 2. 3 


SWITCHING CHARACTERISTICS 


No. 

Parameter 

Symbol 

Subgroups 

1 

TAVQV 

9, 10, 11 

2 

TGVQZ 

9. 10, 11 

3 

TGVQV 

9, 10, 11 

4 

TAVQV1 

9, 10, 11 


Functional 

Tests 

7, 8 


MILITARY BURN-IN 


Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am27S43 

32,768-Bit (4096x8) Bipolar PROM 


DISTINCTIVE CHARACTERISTICS 

• Ultra-fast access time • Platinum-Silicide fuses guarantee high reliability, fast 

• Voltage and temperature compensated providing ex- programming and exceptionally high programming 

tremely flat AC performance over military range yields (typ > 98%) 

GENERAL DESCRIPTION 

The Am27S43 (4096-words by 8-bits) is a Schottky TTL This device has three-state outputs compatible with low- 
Programmable Read-Only Memory (PROM). power Schottky bus standards capable of satisfying the 

requirements of a variety of microprogrammable controls. 


2 


BLOCK DIAGRAM 


fin 

fig 

fia 

^7 

fia 

fls 


fi4 

'’a 

fig 


Gg 



Qg Qi Qg Qa Q4 Q5 Qa Q? 

BCX>06310 


PRODUCT SELECTOR GUIDE 


Part Number 

27S43A 

27S43 

Address 

Access Time 

40 ns 

55 ns 

55 ns 

65 ns 

Operating 

Range 

C 

M 

C 

M 



Publication # Rev. 

Amendment 


03190 C 

/O 

2-141 
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ORDERING INFORMATION (Cont'd.) 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) 
is formed by a combination of; A. Device Number 

B. Speed Option (if applicable) . 

C. Package Type 

D. Temperature Range 

E. Optional Processing 

F. Alternate Packaging Option 


F. ALTERNATE PACKAGING OPTION 

-S“ 28-Pin Ceramic Leadless Chip 
Carrier (CLT028) 


E. OPTIONAL PROCESSING 

Blank <> Standard processing 
B “ Burn-in 


D. TEMPERATURE RANGE 

C = Commercial (0 to -r 75°C) 


C. PACKAGE TYPE 

P - 24-Pin Plastic DIP (PD 024) 

D = 24-Pin Ceramic DIP (CD 024) 
L = 32-Pin Ceramic Leadless Chip 
Carrier (CLR032) 


B. SPEED OPTION 

A = 40 ns 
Blank “55 ns 


A. DEVICE NUMBER/DESCRIPTION 

Am27S43 

32,768-Bit (4,096x8) Bipolar PROM 


Valid Combinations 


AM27S43 

AM27S43A 


DC, DCB, PC, PCS, 
LC, LCB, 

LC-S, LCB-S 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 
APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 


■E. LEAD FINISH 

A - Hot Solder DIP 
C - Gold 


-D. PACKAGE TYPE 

J “ 24-Pin Ceramic DIP (CD 024) 

K - 24-Pin Ceramic Flatpack (CFM024) 

U - 32-Pin Ceramic Leadless Chip Carrier (CLR032) 
3 - 28-Pin Ceramic Leadless Chip Carrier (CLT028) 


-C. DEVICE CLASS 
/B - Class B 


-B. SPEED OPTION 

A - 55 ns 
Blank > 65 ns 


-A. DEVICE NUMBER/DESCRIPTION 

Am27S43 

32.768-Bit (4,096x8) Bipolar PROM 


Valid Combinations 


AM27S43 

AM27S43A 


/BJA, /BKA, 
/BUC, /B3C 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 


PIN DESCRIPTION 


Ao-Aii Address (Inputs) 

The 12-bit field presented at the address inputs selects one 
of 4,096 memory locations to be read from. 

f 

Q 0 -Q 7 Data Output Port 

The outputs whose state represents the data read from the 
selected memory locations. These outputs are three-state 
buffers which when disabled are in a fioating or high- 
impedance state. 

^,G 2 Output Enable (Input) 


Provides direct control of the Q-output, three-state buffers. 
Outputs disabled forces all outputs to to a floating or high- 
impedance state. 

Enable = 57 • G 2 
Disable = 57 • G 2 
= Gi*52 

Vcc Device Power Supply Pin 

The most positive of the logic power supply pins. 

GND Device Power Supply Pin 

The most negative of the logic power supply pins. 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature.-65 to +150°C 

Ambient Temperature with 

Power Applied.-55 to +125®C 

Suppiy Voitage.-0.5 V to +7.0 V 

DC Voitage Applied to Outputs 

(Except During Programming)..-0.5 V to +Vcc Max. 

DC Voltage Applied to Outputs 

During Programming.21 V 

Output Current into Outputs During 

Programming (Max. Duration of 1 sec).250 mA 

DC Input Voltage.-0.5 V to +5.5 V 

DC Input Current.-30 mA to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature, Ta .0 to +75°C 

Supply Voltage.+4.75 V to +5.25 V 

Military (M) Devices* 

Temperature, Tq .-55 to +125“C 

Supply Voltage.+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

•Military Product 100% tested at Tc = + 25®C, +125°C, 
and -55®C. 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 



Parameter 

Description 


Output HIGH 
Voltage 


Output LOW 
Voltage 


Input HIGH Level 


Input LOW Level 


Input LOW 
Current 


Input HIGH 
Current 


Output Short 
Circuit Current 


Power Supply 
Current 


Input Clamp 
Voltage 


Output Leakage 
Current 


Input Capacitance 


Output 

Capacitance 


Test Conditions 


Vcc " Min., Ioh”“2.0 mA 
V|N ” V|H or V(L 


Vcc “ Min., loL ”1® rnA 
V|N ” V|H or V|L 


Guaranteed input iogical HIGH 
voltage for all inputs (Note 1) 


Guaranteed input logical LOW 
voltage for all inputs (Note 1) 


Vcc " Max., V|N " 0.45 V 


Vcc “ Max., V|N - Vcc 


Vcc " Max., Vqut “ 0-0 V (Note 2) 


All inputs - GND, 
Vcc “ Max. 


Vcc “Min., I|N“-''8 mA 


Vcc “ Max. 
VS7-2.4 V 


V|N - 2.0 V @ f - 1 MHz (Note 3) 


Vqut - 2.0 V @ f - 1 MHz (Note 3) 



Vo “Vcc 


Vo “ 0.4 V 


Notes: 1. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do 
not attempt to test these values without suitable equipment. 

2. Not more than one output should be shorted at a time. Duration of the short circuit test should not be more than one second. 

3. These parameters are not 100% tested, but are periodically sampled. 

*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST CIRCUIT 


KEY TO SWITCHING WAVEFORMS 



m 

M 


WILL BE 
CHANGINC 
FROM H TO L 


WILL BE 
CHANGING 
FROM L TO H 


OON'TCARE: CHANGING: 

ANY CHANGE STATE 

PERMITTED UNKNOWN 


CENTER 

DOES NOT LINE IS HIGH 

APPLY IMPEDANCE 

-OFF"STATE 


Notes: 1. TAVQV is tested with Switch Si closed and Cl- 30 pF. 

2. For three-state outputs, TGVQZ is tested with Cl- 30 pF to the 1.5 V level; Si is open for high-impedance to HIGH tests Eind 
closed for high-impedance to LOW tests. TGVOV is tested with Cl - 5 pF. HIGH to high-impedance tests are made with Si open 
to an output voltage of Vqh -0-5 V; LOW to high-impedance tests are made with Si closed to the Vql +0.5 V level. 


SWITCHING CHARACTERISTICS over operating range unless othenwise specified* 


Parameter 

Symbol 

Parameter 

Description 

TAVQV 

Address Valid to Output Valid 

Access Time 

TGVQZ 

Delay from Output Enable Valid to 

Output Hi-Z 

TGVQV 

Delay from Output Enable Valid to 

Output Valid 


'A" Version 


COM'L 


Min. Max. 


MIL 


.Max. 


Standard Version 


COM'L MIL 


Min. Max. Min. Max. I Units 


55 


35 




Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 
to 3.0 V. 

2. TGVQZ is measured at steady state HIGH output voltage -0.5 V and steady state LOW output voltage +0.5 V output levels. 

*See the last page of this spec for Group A Subgroup Testing information. 


SWITCHING WAVEFORMS 


FiDORESS 

Aq - Pii 


OUTPUTS 

00-07 


mmm€4 


UALID ADDRESS 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

VOH 

1. 2, 3 

VoL 

1. 2. 3 

V|H 

1. 2, 3 

V|L 

1, 2. 3 

l|L 

1. 2, 3 

l|H 

1. 2, 3 

isc 

1. 2. 3 

icc 

1. 2, 3 

ICEX 

1. 2, 3 


SWITCHING CHARACTERISTICS 



Parameter 

Symbol 

Subgroups 

TAVQV 

9, 10, 11 

TGVQZ 

9, 10, 11 

TGVQV 

9, 10, 11 

Functional 

Tests 

7, 8 




MILITARY BURN-IN 


Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am27S45/Am27S4: 


Ain27S45/Am27S47 

16,384-Bit (2048x8) Bipolar Registered PROM 
with Programmable INITIALIZE Input 


DISTINCTIVE CHARACTERISTICS 


• "SA" version offers superior performance with 25 ns 
setup time and 10 ns clock-to-output delay* 

• Slim, 24-pin, 300-mil lateral center package occupies 
approximately 1 /3 the board space required by standard 
discrete PROM and register 

• Consumes approximately 1/2 the power of separate 
PROM/register combination for improved system reli¬ 
ability 


Versatile programmable asynchronous or synchronous 
enable for simplif ied word ex pansion 
Buffered common INiTiaLI^S input either asynchronous 
(Am27S45) or synchronous (Am27S47) 
Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming 
yields (typ. > 98%) 


GENERAL DESCRIPTION 


The Am27S45 and the Am27S47 (2048-words by 8-bits) 
are fully decoded, Schottky array, TTL Programmable 
Read-Only Memories (PROMs), incorporating D-type mas¬ 
ter-slave data registers on chip. These devices have three- 
state outputs compatible with low-power Schottky bus 
standards capable of satisfying the requirements of a 
variety of microprogrammable controls and state machines. 

These devices contain an 8-bit parallel data register in the 
array-to-output path which allows PROM data to be stored 
while other data is being addressed. This meets the 
requirements for pipelined microprogrammable control 
stores where instruction execute and instruction fetch are 
performed in parallel. 


To Offer the system designer maximum flexibility, these 
devices contain a user programmable asynchronous or 
synchronous output enable. The unprogrammed state of 
the enable pin operates as an Asynchronous Enable (^) 
input. An architecture word permits the programming of the 
functionality of this pin to Synchronous Enable (^). 

These devices contain a single pin initialize function capa¬ 
ble of loading any arbitrary microinstruction for system 
interrupt or initialization. On the Am27S45 this function 
operates asynchronously, independent of clock. The 
Am27S47 provides synchronous operation of this function. 

If the architecture has been programmed to synchronous 
enable, upon power-up the outputs (Qq - Q/) will be in a 
floating or high-impedance state. 


BLOCK DIAGRAM 



128 X 128 
PROGRftMmSLE 
RRRRY 




8 - 1 of IB MULTIPLEXEF 


B-BIT EDGE-TRIGGERED REGISTE 


PROGRRMMRBLE INITIRLIZE WORD 





r 

00 Oi Oj 

DO 

1 03 04 < 

ODD 

3 s Oo 07 




BD006381 



Publication # Qsy, Amendment 
03186 C /O 

Issue Date; May 1968 













PRODUCT SELECTOR GUIDE 



Part Number Asynchronous Initialize 


Part Number Synchronous Initialize 


Address Setup Time (ns) 


Clock-to-Output Delay (ns) 


Operating Range 


27S45SA* 


27S47SA* 


27S45A 


27S47A 
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ORDERING INFORMATION (Cont'd.) 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 

F. Alternate Packaging Option 



F. ALTERNATE PACKAGING OPTION 

-S - 28-Pin Ceramic Leadless Chip 
Carrier (CLT028) 


E. OPTIONAL PROCESSING 

Blank •• Standard processing 
B » Burn-in 


D. TEMPERATURE RANGE 

C - Commercial (0 to -r-TS'C) 


C. PACKAGE TYPE 

P - 24-Pin Plastic DIP (PD3024) 

D - 24-Pin Ceramic DIP (CD3024) 

L - 32-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLR032) 


B. SPEED OPTION 

SA«» 25 ns setup time/10 ns clock-to-output* 
A - 40 ns setup time/20 ns clock-to-output 
Blank - 45 ns setup time/25 ns clock-to-output 


16,384-Bit (2,048x8) Bipolar Registered PROM with Programmable IKIiTIALIzE Input 
Am27S45 “ Asynchronous Initialize 
Am27S47 “ Synchronous Initialize 


Valid Combinations 

AM27S45SA 

DC, DCB, PC, 

PCB, LC, LCB, 

LC-S, LCB-S 

AM27S45A 

AM27S45 

AM27S47SA 

AM27S47A 

AM27S47 


•Advance Information. Subject to Change. 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on nevyly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 
APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are ihherently non-compllant because of package, solderabiiity, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 


-E. LEAD FINISH 

A - Hot Solder DIP 
C“Gold 


•D. PACKAGE TYPE 

L - 24-Pin Ceramic DIP (CD3024) 

U - 32-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLR032) 

3 - 28-Pin Ceramic Leadless Chip Carrier 
(CLT028) 

K - 24-Pin Flatpack (CFM024) 


-C. DEVICE CLASS 

/B = Class B 


- B. SPEED OPTION 

SA-28 ns setup time/12 ns clock-to-output* 
A - 45 ns setup time/25 ns clock-to-output 
Blank » 50 ns setup time/30 ns clock-to-output 


-A. DEVICE NUMBER/DESCRIPTION 

16,384-Bit (2,048x8) Bipolar Registered PROM with Programmable 
Am27S45 - Asynchronous Initialize 
Am27S47 - Synchronous Initialize 


Valid Combinations 


/BLA, /BKA, 
/BUC, /B3C 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 


•Advance Information. Subject to Change. 
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PIN DESCRIPTION 


Aq-Aio Address (Input) 

The 11-bit field presented at the address inputs selects one 
of 2048 memory locations to be read from. 

K Clock (Input) 

The clock is used to load data into the parallel registers from 
the memory array. Data transfer occurs on the LOW-to- 
HIGH transition of K. 

Q 0 -Q 7 Data Output Port 

Parallel data output from the pipeline register. The disabled 
state of these outputs is floating or high impedance. 

1 Asynchronous Initialize (Input) (Am27S45) 

Control pin used to initialize the output data registers from a 
programmable word independent of K. This can be used to 
generate any arbitrary microinstruction for system interrupt 
or initialization. 

is Synchronous Initialize (Input) (Am27S47) 

Control pin used to initialize the output data registers from a 
programmable word in conjunction with K. This can be used 


to generate any arbitrary microinstruction for system 
interrupt or initialization. 

Vcc Device Power Supply Pin 

The most positive of the logic power supply pins. 

GND Device Power Supply Pin 

The most negative of the logic power supply pins. 

This device contains a single-bit architecture word which, 
according to programming, will provide one of the following 
functions. 

S Asynchronous Output Enable (Input) 

Provides direct control of the Q-output, three-state drivers 
independent of K. 

5i Synchronous Output Enable (Input) 

Controls the state of the Q-output, three-state drivers in 
conjunction with K. This is useful where more than one 
registered PROM is bussed together for word-depth 
expansion. In this case, the enable becomes the most 
significant address bit and, as such, must be synchronized 
with the data. 




FUNCTIONAL DESCRIPTION 

The Am27S45A/45 and Am27S47A/47 are Schottky TTL 
programmable read only memories (PROMs) incorporating 
true D-type, master-siave data registers on chip. These 
devices feature the versatile 2048-word by 8-bit organization 
and are avaiiable with three-state outputs. Designed to opti¬ 
mize system performance, these devices aiso substantialiy 
reduce the cost and size of pipelined microprogrammed 
systems and other designs where accessed PROM data is 
temporarily stored in a register. The Am27S45A/45 and 
Am27S47A/47 also offer maximum flexibiiity for system de¬ 
sign by providing either synchronous or asynchronous initiai- 
ize, and synchronous or asynchronous output enable. 

When Vcc power is first appiied, the state of the outputs will 
depend on whether the enable has been programmed to be a 
synchronous or asynchronous enable. If the synchronous 
enable (^) is being used, the register will be in the set 
condition causing the outputs (Qo to Qy) to be in the OFF or 
high-impedance state. If the asynchronous enable ((j) is being 
used, the outputs will come up in the OFF or high-impedance 
state only if the enable (S) input is at a logic HIGH level. 
Reading data is accomplished by first applying the binary word 
address to the address inputs (Aq through A^o) and a logic 
LOW to the enable input. During the address setup time, the 
stored data is accessed and loaded into the master flip-flops 
of the data register. Upon the next LOW-to-HIGH transition of 
the clock input (K), data is transferred to the slave flip-flops 
which drive the output buffers, and the accessed data will 
appear at the outputs (Qo through Qy). If the asynchronous 
enable (S) is being used, the outputs may be disabled at any 
time by switching the enable to a logic HIGH, and may be 
returned to the active state by switching the enable back to 
the logic LOW state. For devices using the synchronous 
enable (Ss)i the outputs will go into the OFF or high- 
impedance state upon the next positive clock edge after the 
synchronous enable input is switched to a HIGH level. If the 
synchronous enable pin is switched to a logic LOW, the next 
positive clock edge will return the output to the active state. 
Following a positive clock edge, the address and synchronous 
enable inputs are free to change, since no change in the 
output will occur until the next LOW-to-HIGH transition of the 
clock. This unique feature allows the PROM decoders and 


sense amplifiers to access the next location while previously 
addressed data remains stable on the outputs. 

The on-chip edge-triggered register simpiifies system timing 
since the PROM ciock may be derived directly from the 
system clock without introducing dangerous race conditions. 
Other register timing requirements are simiiar to those of 
standard Schottky registers and are easily implemented. 

These devices also contain a built-in initialize function. When 
activated, the initialize control input (T) causes the contents of 
an additional (2049th) 8-bit word to be loaded into the on-chip 
register. This extra word is user programmable. Since each bit 
is individually programmable, the initialize function can be 
used to load any desired combination of HIGHs and LOWs 
into the register. In the unprogrammed state, activating T will 
perform a register CLEAR (all outputs LOW). If all bits of the 
initiaiize word are programmed, activating I performs a register 
PRESET (all outputs HIGH). 

This ability to tailor the initialize outputs to the system 
requirements simplifies system design and enhances perfor¬ 
mance. The initialize function is useful during power up and 
timeout sequences. This flexible feature can also facilitate 
implementation of other sophisticated functions such as a 
built-in "jump-start" address. 

The Am27S45A/45 has an asynchronous initialize input (I). 
Applying a LOW to the I input causes an immediate load of the 
programmed initialize word into the master and slave flip-flops 
of the register independent of all other inputs (including K). 
The initialize data will appear at the device outputs after the 
outputs are enabled by bringing the asynchronous enable (S) 
LOW. 

The Am27S47^/47 has a synchronous Is input. Applying a 
LOW to the Is input causes an immediate load of the 
programmed initialize word into the master flip-flops of the 
register only independent of all other inputs (including K). To 
bring this data to the outputs of a device with a synchronous 
enable, the synchronous enable (Gs) should be held LOW 
until the next LOW-to-HIGH transition of the clock (K). For a 
device with an asynchronous enable, the data will appear at 
the device outputs after the next LOW-to-HIGH clock transi¬ 
tion if the enable (5) is held LOW. 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature.-65 to +150“C 

Ambient Temperature with 

Power Applied.-55 to +125®C 

Supply Voltage.-0.5 V to +7.0 V 

DC Voltage Applied to Outputs 

(Except During Programming).-0.5 V to +Vcc Max. 

DC Voltage Applied to Outputs 

During Programming.21 V 

Output Current into Outputs During 

Programming (Max. Duration of 1 sec.).250 mA 

DC Input Voltage.....-0.5 V to +5.5 V 

DC Input Current.-30 mA to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device faiiure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature, Ta .0 to +75‘’C 

Supply Voltage.+4.75 V to +5.25 V 

Military (M) Devices* 

Temperature, Tq .-55 to +125°C 

Supply Voltage.+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

‘Military product 100% tested at Tc = +25®C, +125'’C, 
and -55’’C. 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 



Parameter 

Description 


Output HIGH 
Voltage 


Output LOW 
Voltage 


Input HIGH Level 


Input LOW Level 


Input LOW 
Current 


Input HIGH 
Current 


Output Short 
Circuit Current 


Power Supply Current 


Power Supply 
Current 


Input Clamp 
Voltage 


Output Leakage 
Current 


Input Capacitance 


Output 

Capacitance 


Test Conditions 


VcC"^^ir*-. IoH”“2.0 mA 
V|N = V|H or V|L 


Vcc “ Min., Iql “ 16 mA 
V|N = V|H or V|L 


Guaranteed input logical HIGH 
voltage for all inputs (Note 1) 


Guaranteed input logical LOW 
voltage for all inputs (Note 1) 


Vcc ” Max., V|N “ 0.45 V 


Vcc “ Max., V|N “ Vcc 


Vcc ” Max., VOUT ” 0.0 V (Note 2) 


Am27S45/Am27S47 Standard & "A" versions 
Vcc “ Max., All inputs = 0.0 V 


Am27S45/Am27S47 "SA" 
version only 



Vcc ” Max., 

All inputs ” 0.0 V 
(Note 5) 


All inputs = GND, Vcc “ Max. 


Vcc ” Min.. I|N “ -18 mA 


Vcc = Max. 
V5 = 2.4 V 


V|N “ 2.0 V @ f - 1 MHz (Note 4) 


VouT = 2.0 V @ f = 1 MHz (Note 4) 


Ta-O'C 


Ta = 25'C 


Ta “ 75'C 


Tc-'-SS'C 


Tc “ 25°C 


Tc“ 125*0 


Vo = Vcc 


Vo = 0.4 V 



Notes: 1. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do not attempt 
to test these values without suitable equipment. 

2. Only one output should be shorted at a time. Duration of the short circuit should not be more than one second. 

3. For devices using the synchronous enable, the device must be clocked after applying these voltages to perform this measurement. 

4. These parameters are not 100®/o tested, but are periodically sampled. 

5. Icc limits at temperature extremes are guaranteed by correlation to +25°C test limits. 

*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST CIRCUITS 


KEY TO SWITCHING WAVEFORMS 


5.B U 

1 

SI 


Output 


L. 


50 pF 


600 n 


TC003442 


5.0 U 

i 

SI 


Output 


{ 

sseen 


SpF 


Boon 


TC003452 



A. Output Load for all AC tests 
except TGHQZ and TKHQZ 


B. Output Load for TGHQZ and 
TKHQZ 


Notes: 1. All device test loads should be located within 2 " of device output pin. 

2. Si is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. Si is closed for 
all other AC tests. 

3. Load capacitance includes all stray and fixture capacitance. 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 1)* 





Parameter 

Symbol 

Parameter 

Description 

TAVKH 

Address to K HIGH 

COM'L 

Setup Time 

MIL 

TKHAX 

Address to K HIGH Hold 

COM'L 

Time 

MIL 

TKHQVi 

Delay from K HIGH to 
Output Valid, for initially 

COM'L 

active outputs (HIGH or 
LOW) (Note 7) 

MIL 

TKHKL 

K Pulse Width (HIGH or 

COM'L 

TKLKH 

LOW) 

MIL 

TGLQV 

Asynchronous Output 
Enable LOW to Output 

COM'L 

Valid (HIGH or 

LOW) (Note 3) 

MIL 


Asynchronous Output 
Enable HIGH to Output 
Hi-Z (Notes 2 & 3) 

COM'L 


MIL 

TGSVKH 

Si to K HIGH Setup 

COM'L 

Time (Note 4) 

MIL 

TKHGSX 

Si to K HIGH Hold 

COM'L 

Time (Note 4) 

MIL 

TKHQV2 

Delay from K HIGH to 
Output Valid, for initially 
HI-Z outputs (Note 4) 

COM'L 

MIL 

TKHQZ 

Delay from K HIGH to 
Output Hi-Z (Notes 2 & 

4) 

COM'L 

MIL 

TILQV 

Delay from I LOW to 
Output Valid (HIGH or 
LOW) (Note 5) 

COM'L 

MIL 

TIHKH 

Asynchronous 1 Recovery 

COM'L 

Time (Note 5) 

MIL 

TILIH 

Asynchronous T Pulse 

COM'L 

Width (Note 5) 

MIL 

TISVKH 

li to K HIGH Setup 

COM'L 

Time (Note 6) 

MIL 

TKHISX 

li to K HIGH Hold Time 

COM'L 

(Note 6) 

MIL 


"SA" Version 


Max. 


"A" Version 


Standard 

Version 



See also Switching Test Circuits. 

Notes; 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and Input pulse levels of 0 to 
3.0 V using test load in A. under Switching Test Circuits. 

2. TGHQZ and TKHQZ are measured at steady state HIGH output voltage -0.5 V and steady state LOW output voltage +0.5 V 
output levels using the test load in B. under Switching Test Circuits. 

3. Applies only when Asynchronous Enable function is used. 

4. Applies only when Synchronous Enable (Gs) function has been programmed. 

5. Applies only to the Am27S45 (Asynchronous Initialize version. 

6. Applies only to the Am27S47 (Synchronous Initialize (1$)) version. 

7. Minimum delay time is guaranteed by design and supported by characterization data. 

*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS 


PIDDRESS 
*^0 “ ^10 


UALID ADDRESS 


JALID ADDRESS) 


INITIALIZE 

i 


UALID OUTPUT 


UAL ID OUTPUT V ^<=11-ID 

/TXOUTPUT 



Timing Set 3. Using Asynchronous Initialize 
Am27S4S Only 


ADDRESS 
^0 ” ^10 


OUTPUTS 
Q0 ~ Q 7 


INITIALIZE 



UALID 

OUTPUT 


Timing Set 4. Using Synchronous Initialize 
Am27S47 Only 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

VoH 

1, 2, 3 

VOL 

1, 2, 3 

V|H 

1, 2, 3 

V|L 

1, 2, 3 

l|L 

1. 2, 3 

l|H 

1, 2, 3 

isc 

1. 2, 3 

icc 

1, 2. 3 

ICEX 

1. 2, 3 


SWITCHING CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

No. 

Parameter 

Symbol 

Subgroups 

TAVKH 

9. 10, 11 

9 

TKHQV2 

9, 10, 11 

TKHAX 

9, 10, 11 

10 

TKHQZ 

9, 10, 11 

TKHQV1 

9, 10, 11 

11 

TILQV 

9, 10, 11 

TKHKL 

TKLKH 

9, 10, 11 

12 

TIHKH 

9, 10, 11 

TGLQV 

9, 10, 11 

13 

TILIH 

9, 10, 11 

TGHQZ 

9, 10, 11 

14 

TISVKH 

9, 10, 11 

TGSVKH 

9, 10, 11 

15 

TKHISX 

9, 10, 11 

TKHGSX 

9, 10, 11 


Functional 

Tests 

7, 8 



MILITARY BURN-IN 


Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD’s option. 
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Am27S49/27S49A-45/27S49A 


Am27S49/27S49A-45/27S49A 

8192 X 8 Generic Series IMOX™ Bipolar PROM 


DISTINCTIVE CHARACTERISTICS 


• Fast access time 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming 
yields (typ > 98%) 


• AC performance Is factory tested utilizing programmed 
test words and columns 

• Voltage and temperature compensated providing ex¬ 
tremely flat AC performance over military range 


GENERAL DESCRIPTION 


The Am27S49A and Am27S49 are high-speed, electrically 
programmable Schottky read only memories, organized in 
8192 X 8 configuration. Outputs are three-state. After pro¬ 
gramming, stored information is read on outputs Qq - Q 7 by 


applying unique binary addresses to A 0 -A 12 and holding 
the Output Enable (6) input, LOW. If 5 goes to logic HIGH, 
Q 0 -Q 7 Qoes to the OFF, or high-impedance state. 


BLOCK DIAGRAM 


1 0F 256 
RON 

DECODER 


25B X 256 
PROGRAMMABLE 
ARRAY 


1 0F 32 
COLUMN 
DECODER 


8 - 1 Of 32 MULTIPLEXERS 


Q0 Qi 02 03 Q4 Q5 Os Q? 

BD006080 


PRODUCT SELECTOR GUIDE 


Part 





1 

Number 

Am27S49A 

Am27S49A-45 

Am27S49 

Address 

Access Time (ns) 

40 

55 

45 

55 

65 

Operating 

Range 

C Devices 

M Devices 

C Devices only 

C Devices 

M Devices 


IMOX Is a trademark of Advanced Micro Devices, Inc. 


Rev. Amendment 


E 
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CONNECTION DIAGRAMS 
Top View 


Flatpack 


1 • 

24 

2 

23 

3 

22 

4 

21 

5 

20 

6 

19 

7 

18 

8 

17 

9 

18 

10 

15 

11 

14 

12 

13 


^ ^ -t ^ 



A4 1 



25 




24 



ALTERNATE 

23 


3 * 

PACKAGE 

OPTION 

22 

A, 7 

:• 

ONLY 

21 

NC 7 

1io 


20 


12 13 14 15 15 17 15 


CD000971 

Note: Pin 1 is marked for orientation. 


LOGIC SYMBOL 


V*12 

°o-°r 

jo 


3 

LS002330 

Vcc “ Positive Power Supply 

GND - Negative Power Supply 
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ORDERING INFORMATION (Cont'd.) 
Standard Prpducts 


AMD standard products are available in several packages and operating ranges. The order number (Valid 
Combination) is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 

F. Alternate Packaging Option 


-A. DEVICE NUMBER/OESCRIPTION 

Am27S49/27S49A-45/27S49A 
8192x8 Generic Series 
IMOX Bipolar PROM 


-F. ALTERNATE PACKAGING OPTION 

-S - 28-Pin Ceramic Leadless 
Chip Camer (CL 028) 


-E. OPTIONAL PROCESSING 

Blank - Standard processing 
B - Burn-in 


-D. TEMPERATURE RANGE 

C “ Commercial (0 to + 70°C) 


-C. PACKAGE TYPE 

P - 24-Pin Plastic DIP (PD 024) 

D - 24-Pin Ceramic DIP (CD 024) 

F “ 24-Pin Rectangular Flatpack 
(CFM024) 

L-32-Pin Rectangular Ceramic 
Leadless Chip Carrier (CLR032) 


B. SPEED OPTION 

Blank = 55 ns 
A-45 = 45 ns 
A ■= 40 ns 


Valid Combinations 


AM27S49 

AM27S49A-45 

AM27S49A 


DC, DCB, PC, 

PCB, FC, FCB, 

LC, LCB, LC-S, LCB-S 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 
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ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 


-E. LEAD FINISH 

A - Hot Solder DIP 
C - Gold 

-D. PACKAGE TYPE 

J - 24-Pin Ceramic DIP (CD 024) 

K - 24-Pin Rectangular Ceramic Fiatpack 
{CFM024) 

3 = 28-Pin Ceramic Leadless Chip 
Camier (CL 028) 

U" 32-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLR032) 

-C. DEVICE CLASS 

B = Class B 


-A. DEVICE NUMBER/DESCRIPTION 

Am27S49/49A 
8192x8 Generic Series 
IMOX Bipolar PROM 


-B. SPEED OPTION 

Blank = 65 ns 
A - 55 ns 


Valid Combinations 


Am27S49 

Am27S49A 


/BJA, /BKA, /B3C, 
/BUC 


Valid Combinations 

Consult the local AMD sales office to confirm availability of 
specific valid combinations or to check for newly released 
valid combinations. 


PIN DESCRIPTION 


A0-A12 Address (Inputs) 

The 13-bit field presented at the address inputs selects one 
of 16,384 memory locations to be read from. 

Q0-Q7 Data Output Port (Outputs, Three-State) 

The outputs whose state represents the data read from the 
selected memory locations. These outputs are three-state 
buffers which when disabled, are in a floating or high- 
impedance state. 


G Output Enable (Input, Active LOW) 

Provides direct control of the Q-output three-state buffers. 

Vcc Power-Supply Pin 

The most positive of the logic power-supply pins. 

GND Power-Supply Pin 

The most negative of the logic power-supply pins. 
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ABSOLUTE MAXIMUM RATINGS 

storage Temperature.-65 to +150®C 

Ambient Temperature with 

Power Applied.-55 to +125®C 

Suppiy Voltage.-0.5 V to +7.0 V 

DC Voltage Applied to Outputs 

(Except During Programming).-0.5 to +Vcc Max. 

DC Voltage Applied to Outputs 

During Programming.21 V 

Output Current into Outputs During 

Programming (Max Duration of 1 sec).250 mA 

DC Input Voltage.-0.5 V to +5.5 V 

DC Input Current.-30 to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
EATINGS may cause permanent device failure. Functionality 
at or above these iimits is not impiied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature.0 to +75”C 

Supply Voltage.+4.75 V to +5.25 V 

Military (M) Devices 

Temperature.-55 to +125®C 

Supply Voltage.+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


DC CHARACTERISTICS over operating range unless otherwise specified 


Parameter 

Symbol 



Parameter 

Description 


Output HIGH 
Voltage 


Output LOW 
Voltage 


Input HIGH Level 


Input LOW Level 


Input LOW 
Current 


Input HIGH 
Current 


Output Short 
Circuit Current 


Power Supply 
Current 


Input Clamp 
Voltage 


Output Leakage 
Current 


Input Capacitance 


Output 

Capacitance 


Test Conditions 


Vcc “ Min., loH ” “2.0 mA 
V|N “ V(H or V|L 


Vcc " Min., Iql ”16 mA 
V|N ” V|H or V|L 


Guaranteed input logical HIGH 
voltage for all inputs (Note 1) 


Guaranteed input logical LOW 
voltage for all inputs (Note 1) 


Vcc ” Max., V|N ” 0.45 V 


Vcc " Max., V|N ” Vcc 


Vcc - Max., VouT - 0.0 V (Note 2) 


All inputs “ GND, 
Vcc “ Max. 


Vcc " Min., I|N““10 rnA 


Vcc “ Max. 
Vcs " 2.4 V 


V|N - 2.0 V @ f - 1 MHz (Note 3) 


VouT - 2.0 V @ f - 1 MHz (Note 3) 



Vo “ Vcc 


Vo ” 0.4 V 


Notes; 1. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do not attempt 
to test these values without suitable equipment. 

2. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 

3. These parameters are not 100% tested, but are periodically sampled. 


2-164 






















































































SWITCHING TEST CIRCUIT 


KEY TO SWITCHING WAVEFORMS 



WAVEFORM INPUTS 

MUST BE 
STEADY 

m MAY CHANGE 
FROM H TO L 

////// MAY CHANGE 
////// FROM L TO H 


WILL BE 
CHANGING 
FROM H TO L 


WILL BE 
CHANGING 
FROM L TO H 


Notes: 1. tAA 'S tested with switch Si closed and Cl “ 30 pF. 

2. For three-state outputs, tEA is tested with Cl ■* 30 pF to the 
1.5 V level; Si is open for high impedance to HIGH tests and 
closed for high impedance to LOW tests, is tested with 
Cl » 5 pF. HIGH to high impedance tests are made with Si 
open to an output voltage of Vqh-O-S V; LOW to high 
impedance tests are made with Si closed to the Vql 0.5 V 
level. 


DON'T CARE: 
ANY CHANGE 
PERMITTED 


CENTER 
LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified 


No. 

Parameter 

Symboi 

1 

TAVQV 

2 

TGVQZ 

3 

TGVQV 


Parameter Description 


C Devices 


Address Valid to Output 
Valid Access Time 


Delay from Output 
Enable Valid to 
Output Hioh Z 


M Devices 


C Devices 


M Devices 


C Devices 


M Devices 


Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 3.0 V — 
See Switching Test Circuit diagram. 



SWITCHING WAVEFORMS 


ADDRESS 

F>0 - Ri2 


OUTPUTS 

00-07 
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Am27S51 


Am27S51 

131,072-Bit (16,384x8) Bipolar PROM 


ADVANCE INFORMATION 


DISTINCTIVE CHARACTERISTICS 

• Ultra fast access time (35 ns max.) "A" version, and fast 
access time (55 ns max.) standard version 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming 
yields (typ > 98%). 

• AC performance is factory tested, utilizing programmed 
test words and columns. 

• Voltage and temperature compensated, providing ex¬ 
tremely flat AC performance over Military Range. 

• Member of generic PROM series, utilizing standard 
programming algorithm. 

GENERAL DESCRIPTION 

The Am27S51/51A (16,384 words by 8 bits) is a Schottky 
TTL Programmable Read-Only Memory (PROM). This de¬ 
vice has three-state outputs, compatible with low-power 

Schottky bus standards, capable of satisfying the require¬ 
ments of a variety of microprogrammable controls. 


BLOCK DIAGRAM 



PRODUCT SELECTOR GUIDE 


Part Number 

Am27S51A 

Am27S51 

Address 

Access Time 

35 ns 

45 ns 

55 ns 

65 ns 

Operating 

Range 

C 

M 

C 

M 



Publication # Rev. 

Amendment 


0691S B 

/O 

2-166 

Issue Date: May 1986 
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ORDERING INFORMATION (Cont'd.) 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid 
Combination) is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 

AM27S51 A -Q. .C. J. 


E. OPTIONAL PROCESSING 

Blank - Standard processing 
B “ Burn-in 


D. TEMPERATURE RANGE 

C = Commercial (0 to + 75°C) 


C. PACKAGE TYPE 

P = 28-Pin Plastic DIP (PD 028) 

D - 28-Pin Ceramic DIP (CD 028) 

L ” 44-Pin Ceramic Leadless Chip Camer (CL 044) 


B. SPEED OPTION 

A ■= 35 ns 
Blank = 55 ns 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, 
and to obtain additional data on AMD's standard military 
grade products. 


A. DEVICE NUMBER/DESCRIPTION 

Am27S51 

131.072-Bit (16,384x8) Bipolar PROM 


Valid Combinations 

AM27S51 

DC, DCB 

PC. PCB 

LC, LCB 

AM27S51A 




ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available In several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Ciass 

D. Package Type 

E. Lead Finish 

AM27S51 A /B X A 


E. LEAD FINISH 

A = Hot Solder DIP 


D. PACKAGE TYPE 

X = 28-Pin Ceramic DIP (CD 028) 

Y = 28-Pin Ceramic Flatpack (CF 028) 


C. DEVICE CLASS 

/B = Class B 


B. SPEED OPTION 

Blank = 65 ns 
A = 45 ns 


A. DEVICE NUMBER/DESCRIPTION 

Am27S51 

131,072-Bit (16,384x8) Bipolar PROM 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 


PIN DESCRIPTION 

Ao~Ai 3 Address (Inputs) buffers which when enabled, are in a floating or high- 

The 14-bit field presented at the address inputs select one impedance state, 

of 16,384 memory locations to be read from. ^ ^ ^ Output Enables 

Provides direct control of the Q-output three-state 
Qq-Q/ Data Out Port (Output, Three-State) buffers. 

The outputs whose state represents the data read from the Disable = Gi -k Ga + Gi + G 4 - FALSE 

selected memory locations. These outputs are three-state Enable = G7 • Gi • G 3 • G 4 -TRLIE 




2-169 






ABSOLUTE MAXIMUM RATINGS 

Storage Temperature.-65 to +150°C 

Ambient Temperature with 

Power Applied.-55 to +125"C 

Supply Voltage.-0.5 to +7.0 V 

DC Voltage Applied to Outputs 

(Except During Programming).-0.5 V to +Vcc Max. 

DC Voltage Applied to Outputs 

During Programming.21 V 

Output Current into Outputs During 

Programming (Max. Duration of 1 sec).250 mA 

DC Input Voltage.-0.5 to + 5.5 V 

DC Input Current.-30 to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Ambient Temperature, Ta .0 to +75“C 

Supply Voltage.+ 4.75 to +5.25 V 

Military (M) Devices 

Case Temperature, Tq .-55 to +125°C 

Supply Voltage.+4.5 to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

Military product 100% tested at -55“C, 25“C and 
125'’C. 


DC CHARACTERISTICS over operating range unless othenvise specified* 


Parameter 

Symbol 



C|N 


COUT 


Notes: 1. 


Parameter 

Description 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Level 


Input LOW Level 


Input LOW Current 


Input HIGH Current 


Output Short Circuit Current 


Power Supply Current 


Input Clamp Voltage 


Output Leakage Current 


Input Capacitance 


Output Capacitance 


Test Conditions 


Vcc ” Min., loH ” ~ 2.0 mA 

V|N = V|H or V|L 


Vcc “ Min., Iql "16 mA 
V|N " V|H or V(L 


Guaranteed input logical HIGH voltage for 
all inputs (Note 1) 


Guranteed input logical LOW voltage for all 
inputs (Note 1) 


Vcc “ Max., V|N " 0.45 V 


Vcc " Max.. V|N ” Vcc 


Vcc “ Max.. VouT “ 0.0 V (Note 2) 


All inputs ■= GND, Vcc = Max. 


Vcc = Min., I|n = -18 mA 


Vo “ Vcc 


Vo - 0.4 V 


V|N " 2.0 V @ f “ 1 MHz (Note 3) 


VoUT = 2.0 V @ f = 1 MHz (Note 3) 


Vcc “ Max., G 3 = 2.4 V 



These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. 
Do not attempt to test these values without suitable equipment. 

Not more than one output should bo shorted at a time. Duration of the short circuit should not be more than one second. 
These parameters are not 100% tested, but are periodically sampled, 
the last page of this spec for Group A Subgroup Testing information. 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 



Parameter 

Description 


Version 


MIL 


Standard Version 




Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Address Valid to Output 

Valid Access Time 


35 


45 


55 


65 

Delay from Output Enable 

Valid to Output Hi-Z 


25 


30 


25 


30 

Delay from Output Enable 

Valid to Output Valid 


25 


30 


25 


30 


See also Switching Test Circuits. 

Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 
3.0 V using test load in A. under Switching Test Circuits. 

2. TGVQZ is measured to the steady state HIGH-0.5 V and steady state LOW+ 0.5 V output levels using the test load in B. 
under Switching Test Circuits. 

*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORM 


ADDRESS 

Afl-A,3 


OUTPUTS 

Q0-Q7 


Sji G3. 



SWITCHING TEST CIRCUITS 



50 pF > 600 n 



5 pF > 600 A 


A. Output Load for all A-C tests except B. Output Load for TGVQZ 
TGVQZ 


Notes: 1. All device test loads should be located within 2" of device output pin. 

2. Si is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. Si is closed for all other 
AC tests. 

3. Load capacitance includes all stray and fixture capacitance. 


KEY TO SWITCHING WAVEFORMS 



m 

m 


DON'T CARE; 
ANY CHANGE 
PERMITTED 


WILL BE 
CHANGING 
FROM H TO L 


WILL BE 
CHANGING 
FROM L TO H 


CENTER 
LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

VOH 

1, 2, 3 

VOL 

1. 2, 3 

V|H 

1, 2, 3 

V|L 

1, 2, 3 

l|L 

1, 2, 3 

l|H 

1, 2, 3 

isc 

1, 2, 3 

Icc 

1. 2, 3 

•CEX 

1. 2, 3 


SWITCHING CHARACTERISTICS 



Parameter 

Symbol 


TAVQV 


TGVQZ 


TGVQV 


Functional 

Tests 



Subgroups 


9, 10, 11 


9, 10, 11 


9, 10, 11 


MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-803, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am27S55 

32,768-Bit (4096x8) Bipolar Registered PROM 
ADVANCE INFORMATION 


DISTINCTIVE CHARACTERISTICS 


• "A" version offers superior performance with 20 ns set¬ 
up time and 10 ns clock-to-output delay 

• Slim, 24-pin, 300-mil lateral center package occupies 
approximately the board space required by standard 
discrete PROM and register 

• Consumes approximateiy V2 the power of separate 
PROM/register combination for improved system reii- 
abiiity 


• User-programmable for Asynchronous Enable, Synchro¬ 
nous Enable, Asynchronous Initialize, or Synchronous 
Initialize 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming, and exceptionaliy high programming 
yields (Typ. > 98%) 


GENERAL DESCRIPTION 


The Am27S55 (4096 words by 8 bits) is a fully decoded 
Schottky Array TTL Programmable Read-Only Memory 
(PROM) incorporating D-type master-slave data registers 
on-chip. This device has three-state outputs compatible 
with low-power Schottky bus standards capable of satisfy¬ 
ing the requirements of a variety of microprogrammable 
controls and state machines. 

This device contains an 8-bit parallel data register in the 
array-to-output path which allows PROM data to be stored 
while other data is being addressed. This meets the 
requirements for pipelined microprogrammable control 


stores where instruction execute and instruction fetch are 
performed in parallel. 

To offer the system designer maximum flexibility, this 
device contains a single programmable multi-functional 
input (G/Gs/i/is)- The unprogrammed_state of this pin 
operates as an Asynchronous Enable (G) input. An archi¬ 
tecture word permits the programming of the functionality 
of this pin to Synchronous Enable (^), Asynchronous 
Initialize (I), or Synchronous Initialize (Is). 

If the architecture has been programmed to synchronous 
enable, upon power-up the outputs (Q0-Q7) will be in a 
floating or high-impedance state. 


BLOCK DIAGRAM 


2 



BD006440 


Am27S55 












PRODUCT SELECTOR GUIDE 


Part Number 

Am27S55A 

Am27S55 

Address Setup 

Time (ns) 

20 

25 

25 

30 

Clock-to-Output 

Delay (ns) 

10 

13 

13 

16 

Operating 

Range 

C 

M 

C 

M 


CONNECTION DIAGRAM 
Top View 



LOGIC SYMBOL 



LS002450 























ORDERING INFORMATION (Cont'd.) 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Vaiid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


-E. OPTIONAL PROCESSING 

Blank - Standard processing 
B - Burn-in 


- D. TEMPERATURE RANGE 

C =■ Commercial (0 to + 75®C) 


-C. PACKAGE TYPE 

P - 24-Pin Slim Plastic DIP (PD3024) 

D - 24-Pin Slim Ceramic DIP (CD3024) 


-A. DEVICE NUMBER/DESCRIPTION 

Am27S55 

4096 X 8 Bipolar Registered PROM 


■ B. SPEED OPTION 

A = 20 ns Setup 10 ns clock-to-output 
= 25 ns Setup 13 ns clock-to-output 


Valid Combinations 

_ DC, DCB 

A PC, PCB 


Valid Combinations 

Consult the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly released valid 
combinations, and to obtain additional data on AMD's 
standard military grade products. 
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ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Ciass 

D. Package Type 

E. Lead Finish 


AM27S55 


A 



E. LEAD FINISH 

A = Hot Solder DIP 


D. PACKAGE TYPE 

L •» 24-Pin Slim Ceramic DIP (CD3024) 


C. DEVICE CLASS 

/B “ Class B 


B. SPEED OPTION 

A “25 ns Setup 13 ns clock-to-output 
“ 30 ns Setup 16 ns clock-to-output 


A. DEVICE NUMBER/DESCRIPTION 

Am27S55 

4096x8 Bipolar Registered PROM 


Valid Combinations 

AM27S55 

/BLA 

AM27S55A 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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PIN DESCRIPTION 


Ao-A-tt Address (Inputs) 

The 12-bit field presented at the address inputs selects one 
of 4096 memory locations to be read from. 

K Clock (Input) 

The clock is used to load data into the parallel registers from 
the memory array. Data transfer occurs on the LOW-to- 
HIGH transition of K. 

Q 0 -Q 7 Data Output Port (Output) 

Parallel data output from the pipeline register. The disabled 
state of these outputs is floating or high-impedance. 

Vcc Device Power Supply Pin 

The most positive of the logic power supply pins. 

GND Device Power Supply Pin 

The most negative of the logic power supply pins. 


This device contains a two bit architecture word which, 
when programmed, will provide one of the following 
functions: 

G/GS/i/iS Asynchronous/Synchronous Output Enable/ 
Asynchronous/Synchronous Initialize (Input) 
With the architecture word unprogrammed, this pin operates 
as an Asynchronous Output Enable (S) and provides direct 
control of the DQ output three-state drivers independent of 
K. With proper programming of the architecture word, this 
pin will function as a Synchronous Output Enable (SS) 
which will control the state of the DQ output three-state 
drivers in conjunction with K. This is useful where more than 
one registered PROM is bused together for word-depth 
expansion. In this case, the enable becomes the most 
significant address bit and, as such, must be synchronized 
with the data. 

The architecture word may also be programmed so that this 
pin will function as an Asynchronous Initialize (i) which is a 
control pin used to initialize the output data registers from a 
programmable word independent of K. This can be used to 
generate any arbitrary microinstruction for system interrupt 
or reset. When the architecture word is properly 
programmed, this pin will function as a Synchronous 
Initialize (IS) which will initialize the output data registers 
from a programmable word in conjunction with K. This can 
be used for a system interrupt or reset which must be 
synchronized with K. 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature.-65 to +150°C 

Ambient Temperature with 

Power Applied.-55 to +125'’C 

Supply Voltage.-0.5 V to +7.0 V 

DC Voltage Applied to Outputs 

Except During Programming.-0.5 V to Vcc Max- 

DC Voltage Applied to Outputs 

During Programming.21 V 

DC Current into Outputs During 

Programming (Max Duration of 1 sec).250 mA 

DC Input Voltage..-0.5 V to +5.5 V 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature (T^).0 to +75^ 

Supply Voltage (Vcc) .+ 4.75 V to + 5.25 V 

Military (M) Devices 

Temperature (Tc)...-55 to +125®C 

Supply Voltage (Vcc) .+4.50 V to +5.50 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

Military Products 100% tested at -55'’C, +25'’C, 125‘’C 


DC CHARACTERISTICS over operating range unless otherwise specified 


Parameter 

Symbol 


V|H 



Parameter 

Description 


Input Voltage (HIGH) 


Input Voltage (LOW) 


Input Clamp Voltage 


Output Voltage (HIGH) 


Output Voltage (LOW) 


Input Current (HIGH) 


Input Current (LOW) 


Output Short-Circuit 
Current 


Output Leakage Current 


Power Supply Current 


Test Conditions 


Guaranteed Input HIGH Voltage (Note 1) 


Guaranteed Input LOW Voltage (Note 1) 


Vcc “Min., I|N“-18 mA 


Vcc ” Min., Iqh ”-2 mA 
V|N - V|H or V|L 


Vcc “ Min., Iql ”16 mA 
V|N “ V|H or V|L 


Vcc “ Max. 


Vcc ” Max., V|N “ 0.45 V 


Vcc “ Max., Vo ” 0 V (Note 2) 


Vcc ” Max. 

V5/5S ” 2.4 V (Note 3) 


Vcc " Max., All Inputs - 0.0 V 


V|N - 2.7 V 


V|N “ 5.5 V 


VOUT “ Vcc 

VoUT = 0.4 V 

COM'L 

Ta “ O'C 

Ta = 25'’C 


Ta = 75'C 

MIL 

Tc = -55'’C 

Tc = 25'’C 


Tc“125°C 



Notes: 1. These are absolute voltages with respect to the device ground pin and include all overshoots due to system and/or tester noise. Do not attempt to 
test these values without suitable equipment and fixturing. 

2. Not more than one output should be shorted at a time. Duration of the short-circuit should not be more than one second. 

3. For devices which have been programmed for Synchronous Enable (^), the device must be clocked after applying these voltages to perform this 
measurement. 


Capacitance* 


Parameter 

Symbol 


C|N 


Gout 


Parameter 

Description 


Input Capacitance 


Output Capacitance 


Test Conditions 


Vcc ” 5.00 V, Ta = 25’C 
V|n/Vout = 2.0 V @ f = 1 MHz 



*These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified where capacitance 
may be affected. 
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SWITCHING TEST CIRCUITS 


KEY TO SWITCHING WAVEFORMS 


S.D U 



TC003442 



WAVEFORM INPUTS OUTPUTS 


MUST BE WILL BE 

STEADY STEADY 


m 

M 


MAY CHANGE 
FROM H TO L 


MAY CHANGE 
FROM L TOH 


WILL BE 
CHANGING 
FROM H TO L 


WILL BE 
CHANGING 
FROML TOH 



DON'T CARE; 
ANY CHANGE 
PERMITTED 


CHANG ING; 

STATE 

UNKNOWN 




CENTER 
LINE IS HIGH 
IMPEDANCE 
•OFF"STATE 


KS000010 


A. Output Load for all Switching 
tests except TGHQZ and TKHQZ 


B. Output Load for TGHQZ and 
TKHQZ 


Notes; 1. All device test loads should be located within 2" of device output pin. 

2. Si is open for Output Data HIGH to Hl-Z and Hi-Z to Output Data HIGH tests. 
Si Is closed for all other Switching tests. 

3. Load capacitance includes all stray and fixture capacitance. 




SWITCHING CHARACTERISTICS over operating range unless othenwise specified (Note 1) 



Parameter 

Parameter 

Symbol 

Description 

TAVKH 

Address to K HIGH Setup Time 

TKHAX 

Address to K HIGH Hold Time 

TKHQV1 

Deiay from K HiGH to Output Valid, for 
initially active outputs (HiGH or LOW) 

TKHKL 

TKLKH 

K Pulse Width (HIGH or LOW) 

TGLQV 

Asynchronous Output Enable LOW to 

Output Valid (HIGH or LOW) (Note 3) 

TGHQZ 

Asynchronous Output Enable HIGH to 

Output Hi-Z (Notes 2 & 3) 

TGSVKH 

5i to K HIGH Setup Time (Note 4) 

TKHGSX 

5i to K HIGH Hold Time (Note 4) 

TKHQV2 

Delay from K HIGH to Output Valid, for 
initially Hi-Z outputs (Note 4) 

TKHQZ 

Deiay from K HIGH to Output Hi-Z 
(Notes 2 & 4) 

TILQV 

Deiay from I LOW 

to Output Valid (HIGH or LOW) (Note 5) 

TiHKH 

Asynchronous T 

Recovery Time (Note 5) 

TILIH 

Asynchronous I Pulse Width 
(Note 5) 

TISVKH 

Is to K HIGH Setup Time 
(Note 6) 

TKHISX 

ii to K HiGH Hold Time 
(Note 6) 


'A" Version 


Max. 


Standard Version 


Max. 



See also Switching Test Loads 

Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 3.0 V 
using test load in Diagram A. 

2. TGHQZ and TKHQZ are measured at steady state HIGH output voltage -0.5 V and steady state LOW output voltage +0.5 V output 
levels using the test load in Diagram B. 

3. Appiies only when Asynchronous Enable (S) function is used. 

4. Applies only when Synchronous Enable (^) has been programmed. 

5. Applies oniy when (Asynchronous Initialize (1)) has been programmed. 

6. Applies oniy when (Synchronous Initiaiize (is)) has been programmed. 
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SWITCHING WAVEFORMS (Cont'd.) 



Timing Set 1 - Using Asynchronous Enable 


CLOCK 

K 


eODRCSS 
^0 “ ^11 


OUTPUTS 
Qq - 07 


OUTPUT ENABLE 

Gi 







SWITCHING WAVEFORMS 


ADDRESS 
fi0 - fill 


•JALID ADDRESS 


OUTPUTS 


UALID OUTPUT 


UALID OUTPUT 


initialize: 

i 


Timing Set 3 - Using Asynchronous Initialize 


ADDRESS 
fi0 “ fill 


UALID ADDRCSS 


=)LID ADDRESS 


OUTPUTS 
Q0 “ Q? 


UALID OUTPUT 


UALID OUTPUT V 

_/Noutput 


INITIALIZE 

Is 


Timing Set 4 • Using Synchronous Initialize 
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Am27S65 

4096-Bit (1024x4) Bipolar Registered PROM 
with SSR ™ Diagnostics Capability 


DISTINCTIVE CHARACTERISTICS 


On-chip diagnostic shift register for serial observability 
and controllability of the output register 
User-programmable Enable Pin for Asynchronous or 
Synchronous Enable operation 
User-programmable Initialization Pin for Asynchronous 
or Synchronous Initialize operation 
Slim, 24-pin, 300-mil lateral center package permits a 
reduction in board space over standard discrete PROM 
and registers 


Consumes approximately V2 the power of separate 
PROM/register combination for improved system reli¬ 
ability 

Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming 
yields (typ. > 98%) 

Increased drive capability, 24 mA Iql 


GENERAL DESCRIPTION 


This device contains a 4-bit parallel data register in the 
array-to-output path intended for normal registered data 
operations. In parallel with the output data registers is 
another 4-bit register with shifting capability, called a 
shadow register. As the name implies, the shadow register 
is intended to operate in the background of the normal 
output data register. This shadow register can be used in a 
systematic way to control and observe the output data 
register to exercise desired system functions during a 
diagnostic test mode. 


To offer the system designer maximum flexibility, this 
device contains user-programmable architecture for Enable 
and Initialize. The unprogramme^ state of these pins 
operates as Asynchronous inputs (G) and (T), respectively. 
An architecture word permits the programming of the 
functionality of these pins to Synchronous Enable (SS) and 
Synchronous li^ialize (15). A non-programmable Asynchro¬ 
nous Enable (G) is also provided. 


BLOCK DIAGRAM 



SSR is a trademark of Advanced Micro Devices. Inc. 
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Publication # Rev. Amendment 
05271 C /O 

Issue Date: May 1986 
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PRODUCT SELECTOR GUIDE 


Part Number 

27S65A 

27S65 

27S65A 

27S65 

Address Set-up 

Time 

23 ns 

30 ns 

27 ns 

35 ns 

Clock-to-Output 

Delay 

10 ns 

15 ns 

13 ns 

20 ns 

Operating 

Range 

C 

C 

M 

M 


CONNECTION DIAGRAMS 
Top View 


24 DVcc 

23 DA, 


20 I]0/^ 

10 □T/is 

18 □DOo 

17 □ DQ, 

18 □ OQj 
18 Z]OQj 


8 - 
> < < 


4 3 2 t 2ft 37 26 


24 LL <2JGS 
23 [T 1/B 
22 n* DQo 
21 n! NC 


12 13 14 IS 1ft 17 1ft 


g 8 g g £ 8 g“ 


Note: Pin 1 is marked for orientation. 
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ORDERING INFORMATION 
Standard Products 


AMD products are available in several packages and operating ranges. The order number (Valid Combination) is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


-E. OPTIONAL PROCESSING 

Blank ■* Standard processing 
B “ Burn-in 


-D. TEMPERATURE RANGE 

C = Commercial (0 to +75°Q 


■ C. PACKAGE TYPE 

P = 24-Pin Plastic DIP (PD3024) 

D = 24-Pin Ceramic DIP (CD3024) 

L = 28-Pin Ceramic Leadless Chip Carrier (CL 028) 


-B. SPEED OPTION 

Blank ^30 ns set-up/15 ns clock-to-output 
A “23 ns set-up/10 ns clock-to-output 


■A. DEVICE NUMBER/DESCRIPTION 

Am27S65 

1Kx4 Registered PROM with SSR™ Diagnostics 


Valid Combinations 


AM27S6S 

AM27S65A 


PC. PCB, 

DC, DCB, LC, LCB 


Valid Combinations 

Consult the local AMD sales office to confirm avaiiability of 
specific valid combinations, to check on newiy released valid 
combinations, and to obtain additional data on AMD's 
standard military grade products. 
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ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are avaiiable in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL-STD-883C requirements. The order number (Valid Combination) for APL 
products is formed by a combination of; A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 


AM27S65 



E. LEAD FINISH 

A = Hot Solder DIP 
C “ Gold 


D. PACKAGE TYPE (per 09-000) 

K ■= 24-Pin Rectangular Ceramic Flatpak (CFM024) 
L “ 24-Pin Ceramic DIP (CD3024) 

3 28-Pin Square Ceramic Leadless Chip 
Carrier (CL 028) 


C. DEVICE CLASS 

B “ Class B 


B. SPEED OPTION 

Blank ■■ 35 ns set-up/20 ns clock-to-output 
A “27 ns set-up/13 ns clock-to-output 


A. DEVICE NUMBER/DESCRIPTION 

Am27S65 

1Kx4 Registered PROM 
with SSR™ Diagnostics 


Valid Combinations 

AM27S65 

/BKA, /BLA, /B3C 

AM27S65A 


Valid Combinations 

Consult the local AMD sales office to confirm availability of 
specific vaiid combinations or to check for newly released 
valid combinations. 
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PIN DESCRIPTION 


Aq - Ag Address Inputs 

The 10-bit field presented at the address inputs selects one 
of 1024 memory locations to be read from. 

PK Pipeline Clock (Input) 

The pipeline clock is used to load data into the parallel 
registers. The data source may be the memory array, the 
shadow register, or the initialize word if programmed for 
synchrounous initialize architecture. Transfer occurs on the 
LOW-to-HIGH transition of PK. 

DQ0-DQ3 Data I/O Port 

Parallel data output from the pipeline register or parallel 
data input to the shadow register. 

M Mode (Input) 

Control input which controls the source data for both sets of 
registers, MODE input is LOW in the normal mode of 
operation. The PROM Array is the input source for the 
output data registers. The shadow register is in the shift 
mode (SD-,So-*Si-,S 2 -»S 3 /SQ). MODE input HIGH al¬ 
lows transfer of data for diagnostic testing. Shadow register 
data may be loaded into the output registers or output data 
bus information may be loaded into the shadow register. 

DK Diagnostic Clock (Input) 

The Diagnostic clock is used to load or shift the data into the 
shadow register. Transfer occurs on the LOW-to-HIGH 
transition of DK. 

SD Serial Data Input 

This pin performs two functions depending on the state of 
the MODE input. If M is LOW, the SD pin is the data transfer 
pin for serial data (SD —» So). IF the M input is HIGH, the 
SD pin operates as a control pin where SD asserted LOW 
permits output data to be loaded into the shadow register on 
the next LOW-to-HIGH transtion of DK. SD asserted HIGH 
represents a NO-OP function on this device. 


SQ Serial Data Output 

This pin operates as a transfer pin for serial data. When M 
input is LOW, SQ = S 3 . When M is HIGH and SD operates 
as a control pin, the SQ pin operates as a pass through of 
SD control. SQ is an active totem-pole output. 

Vcc Device Power Supply Pin 

The most positive of the logic power supply pins. 

GND Device Power Supply Pin 

The most negative of the logic power supply pins. 

This device contains a two bit architecture word which, 

according to programming, will provide the following functions; 

G/^ Asynchronous/Synchronous Output Enable 
With t he architecture word unprogra mmed this pin operates 
as an Asynchronous Output Enable (S) and provides direct 
control of the DQ output three-state drivers independent of 
PK. With proper progra mming of the architec t ure wor d this 
pin will function as a Synchronous Output Enable (GS) 
which will control the state of the DQ output three-state 
drivers in conjunction with PK. This is useful where more 
than one registered PROM is bussed together for word 
depth expansion. In this case, the enable becomes the most 
significant address bit and, as such must be synchronized 
with the data. 

l/iS Asynchronous/Synchronous Initialize 

With t he architecture word un programmed this pin functions 
as an Asynchronous Initialize (T) which is a control pin used 
to initialize the output data registers from a programmable 
word independent of PK. This can be used to generate any 
arbitrary microinstruction for system interrupt or reset. When 
the architectu re word is properly pr ogrammed this pin will 
function as a Synchronous Initialize (IS) which will initialize 
the output data registers from a programmable word in 
conjunction with PK. This can be used for a system interrupt 
or reset which must be synchronized with PK. 
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MODE SELECT TABLE 


Data transfers into the shadow register occur on the LOW-to- 
HIGH transition of DK. M (MODE) and SD determine what data 
source will be loaded. The pipeline register is loaded on the 
LOW-to-HIGH transition of PK. M (MODE) selects whether the 
data source is the PROM Array or the shadow register output. 


Because of the independence of the clock inputs, data can be 
shifted in the shadow register via DK and loaded into the 
pipeline register from the data input via PK as long as no set 
up or hold times are violated. 



Synchronous Initialize Pipeline Register* 


Load Shadow Register from Outputs (DQo-DQa) 


Load Pipeline Register from Shadow Register 


No-Op; Hold Shadow Register 


FUNCTION TABLE DEFINITIONS 
INPUTS 

H-HIGH 
L-LOW 
X •• Don't Caro 

--Steady State LOW or HIGH or HIGH-to-LOW 
transition 

t - LOW-to-HIGH transition 


SO-Serial Data Output 

S 3 -So-Shadow Register Outputs (internal to devices) 
Q 3 - Qo “ Pipeline Register Outputs 

NA - NOT applicable; Output is not a function of the 
specified input combinations 


'Applies only If the architecture word has been programmed for Synchronous Initialize operation. 
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APPLICATIONS 

APPLYING SERIAL SHADOW REGISTER (SSR) 
DIAGNOSTICS IN BIPOLAR MICROCOMPUTERS 

DIAGNOSTICS 

A diagnostics capability provides the necessary functionality 
as well as a systematic method for detecting and pin-pointing 
hardware related failures in a system. This capability must be 
able to both observe intermediate test points and control 
intermediate signals — address, data, control, and status — to 
exercise all portions of the system under test. These two 
capabilities, observability and controllability, provide the ability 
to establish a desired set of input conditions and state register 
values, sample the necessary outputs and determine whether 
the system is functioning correctly. 

TESTING COMBINATIONAL AND SEQUENTIAL 
NETWORKS 

The problem of testing a combinational logic network is well 
understood. Sets of input signals (test vectors) are applied to 
the network and the network outputs are compared to the set 
of computed outputs (result vectors). In some cases sets of 
test vectors and result vectors can be generated in a 
computer-aided environment, minimizing engineering effort. 
Additionally, fault coverage analysis can be automated to 
provide a measure of how efficient a set of test vectors is at 
pin-pointing hardware failures. For example, a popular mea¬ 
sure of fault coverage computes the percentage of stuck-at- 
ones (nodes with outputs always HIGH) and stuck-at-zeros 
(nodes with outputs always LOW) a given set of test vectors 
will discover. 



AF000181 

Figure 1. 

A sequential network (Figure 1) is much more difficult to test 
systematically. The outputs of a sequential network depend 
not only on the present inputs but also on the internal state of 
the network. Initializing the internal state register to the value 
necessary to test a given set of inputs is difficult at best and 
not easily automated. Additionally, observing the internal state 
of a sequential network can be very difficult and time 
consuming if the state information is not directly available. For 
example, consider the problem of determining the value of an 
internal 16-bit counter if only a carry-out signal is available. 
The counter must be clocked until it reaches the carry-out 
state and the starting value computed. Up to 65,535 clock 


cycles may be necessary! An easier method must exist. Serial 
Shadow Register diagnostics provides this method. 

SERIAL SHADOW REGISTER DIAGNOSTICS 

Serial Shadow Register diagnostics provides sufficient observ¬ 
ability and controllability to turn any sequential network into a 
combinational network. This is accomplished by providing the 
means to both initialize (control) and sample (observe) the 
state elements of a sequential network. Figure 2 shows the 
method by which Serial Shadow Register diagnostics accom¬ 
plishes these two functions. 



AF000191 


Figure 2. 

Serial Shadow Register diagnostics utilizes an extra multiplex¬ 
er on the input of each state register and a duplicate or 
shadow of each state flip/flop in an additional register. The 
shadow register can be loaded serially via the serial data input 
(thus the name Serial Shadow Register diagnostics) for 
controllability. Once the desired state information is loaded 
into the serial register it can be transferred into the internal 
state register by selecting the multiplexer and clocking the 
state register with PK. This allows any internal state to be set 
to a desired state in a simple, quick, and systematic manner. 

Internal state information can be sampled by loading the serial 
register from the state register outputs. This state information 
can then be shifted out via the serial data output to provide 
observability. Notice that the serial data inputs and outputs 
can be cascaded to make long chains of state information 
available on a minimum number of connections. 

In effect. Serial Shadow Register diagnostics breaks the 
normal feedback path of the sequential network and estab¬ 
lishes a logical path with which inputs can be defined and 
outputs sampled. This means that those techniques which 
have been developed to test combinational networks can be 
applied to any sequential network in which Serial Shadow 
Register diagnostics is utilized. 

When normal pipeline registers are replaced by SSR diagnos¬ 
tics pipeline registers, system debug and diagnostics are 
easily implemented. State information which was inaccessible 
is now both observable and controllable. 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature. -65 to + 150®C 

Ambient Temperature with 

Power Votage.-55 to + 125“C 

Supply Voltage... -0.5 V to 7.0 V 

DC Voltage Applied to Outputs 

(Except During Programming).0.5 to Vcc McW- 

DC Voltage Applied to Outputs 

During Programming.21 V 

Output Current into Outputs During 

Programming (Max. Duration of 1 sec.).250 mA 

DC Input Voltage.0.5 V to +5.5 V 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperatures.0 to + 75°C 

Supply Voltage. + 4.75 V to + 5.25 V 

Military (M) Devices 

Temperatures.. -55 to +125°C 

Supply Voltage.. +4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionaiity and parameters of the device are guaranteed. 

Military products 100% tested at -55°C, 25°C, 125‘’C 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Test Conditions 


Guaranteed Input HIGH Voltage (See Note 1) 


Guaranteed Input LOW Voltage (See Note 1) 


Vcc ” Min., I|N“~18 mA 


Parameter 

Symbol 

Parameter 

Description 

V|H 

Input Level (HIGH) 

VlL 

Input Level (LOW) 

V| 

Input Clamp 

Voltage 

VOH 

Output Voltage 
(HIGH) 

VoL 

Output Voltage 
(LOW) 

l|H 

Input Current 
(HIGH) 

l|L 

Input Current (LOW) 

isc 

Output Short 

Circuit Current 

ICEX 

Output Leakage 

Current 

icc 

Power Supply 

Current 


Vcc “ Min. 

V|N " V|H or V|L 


Vcc “ Min. 

V|N = ViH or V|L 


Vcc “ Max. 


Vcc “ Max., V|N “ 0.4 V 


Vcc “ Max. 

VouT “ 0 V (Note 2) 


Vcc “ Max. 
VS - 2.4 V 


lOH (DQo-DQ 3)“-2 mA 


lOH (SO) =-0.5 mA 


DQo - DQ 3 


SO 


VoUT = Vcc 


VoUT “ 0.4 V 


Ta “ 75'C 


Ta “ 25“C 


Ta = 0“C 


Tc = tas'c 


Tc = 25'’C 


Tc = -55°C 


Notes: 1. There are absolute voltages with respect to the device ground pin and include all overshoots due to system and/or tester noise. 
Do Not attempt to test these values without suitable equipment and fixturing (See Notes on Testing). 

2. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 

3. Ice limits at temperature extremes are guaranteed by correlation to 25°C test limits. 


Vcc = Max., All Inputs = 0 V 
(Note 3) 




CAPACITANCE 


Parameter 


Symbol 

Description 

Test Conditions 

Typ. 

Units 

C|N 

Input Capacitance 

Vcc = 5.0 V, Ta = 25^ 

5 

PF 

Gout 

Output Capacitance 

Vin/VquT = 2.0 V(® f = 1 MHz 

12 


Note: These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified where 
capacitance may be affected. 

*See last page of this spec for Group A Subgroup Testing information. 
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SWITCHING CHARACTERISTICS over operating range unless othenvise specified (See Note 1 .) 


No. 

Parameter 

Symbol 

Parameter 

Description 

"A" Versions 

Standard Versions 

Units 

COM'L 

MiL 

COM'L 

MiL 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

1 

TAVPKH 

Address to PK (HIGH) Setup Time 



IQ 






ns 

2 

TPKHAX 

Address to PK (HIGH) Hold Time 

0 


0 


0 


0 


ns 

3 

TPKHDQV1 

Delay from PK HIGH to Output Valid, for initially 
active outputs (HIGH or LOW) (Note 7) 

4 

10 

4 

13 

4 

15 

4 

20 

ns 

4 

TPKHPKL 

TPKLPKH 

PK Pulse Width (HIGH or LOW) 

15 


20 


20 


20 


ns 

5 

TGLDQV 

Asynchronous Output Enable LOW to Output Valid 
(HIGH or LOW) (See Note 3) 


22 


25 


Q 


30 


6 

TGHDQZ 

Asynchronous Output Enable HIGH to Output 

HIGH-Z (See Notes 2 & 3) 


17 


22 


20 


25 


7 

TGSVPKH 

G5 to PK HIGH Setup Time (See Note 4) 

■a 


■a 


■a 


■a 


ns 

8 

TPKHGSX 

GS to PK HIGH Hold Time (See Note 4) 

0 


0 


0 


0 


ns 

9 

TPKHDQV2 

Delay from PKGHIGH to Output Valid, for initially 
High-Z outputs (See Note 4) 


17 


22 




25 

ns 

10 

TPKHDQZ 

Delay from PK HIGH tou Output High-Z 
(See Notes 2 & 4) 


17 


22 


20 


25 

ns 

11 

TILDQV 

Delay from 1 LOW to Output Valid (HIGH or LOW) 
(See Note 5) 


25 


30 


30 


35 

ns 

12 

TIHPKH 

Asynchronous T Recovery to PK (HIGH) 

(See Note 5) 

20 


25 


25 


30 


ns 

13 

TILIH 

Asynchronous T Pulse Width (LOW) (See Note 5) 



1^1 


MB 




ns 

14 

TISVPKH 

i5 to PK HIGH Setup Time (See Note 6) 

^^1 






wm 


ns 

15 

TPKHISX 

iS to PK HIGH Hold Time (See Note 6) 

5 


5 


5 


5 


ns 


Notes; 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1,5 V, and input pulse levels of 0 to 3.0 
V, using test loads in A, B, &C. 

2. TGHDQZ and TPKHDQZ are measured to Steady State HIGH- 0.5 V and Steady State LOW +0.5 V output levels using the 
test load in C. 

3. Applies only if the architecture is configured for Asynchronous Enable. _ 

4. Applies only if the architecture word has been programmed for a Synchronous Enable in put. 

5. Applies only if the architecture word has been programmed for a Asynchronou s Initializ e input. 

6 . Applies only if the architecture word has been programmed for a Synchronous Initialize input. 

7. Minimum Delay times are guaranteed by design and supported by characterization data. 


DIAGNOSTIC MODE SWITCHING CHARACTERISTICS over operating range unless other specified 
(See Note 1.)* 


No. 

Parameter 

Symboi 

Parameter 

Description 

COM'L 

MiL 

Units 

Min. 

Max. 

Min. 

Max. 

16 

TSDVDKH 

Serial Data In to DK HIGH Setup Time 

25 


30 


ns 

17 

TDKHSDX 

Serial Data In to DK HIGH Hold Time 

0 


0 


18 

TMVPKH 

Mode to PK HIGH Setup Time 

35 


40 


19 

TPKHMX 

Mode to PK HIGH Hold Time 

0 


0 


20 

TMVDKH 

Mode to DK HIGH Setup Time 

35 


40 


21 

TDKHMX 

Mode to DK HIGH Hold Time 

0 


0 


22 

TDQVDKH 

Output Data In to DK HIGH Setup Time 

25 


30 


23 

TDKHDQX 

Output Data In to DK HIGH Hold Time 

0 


0 


24 

TDKHSQV 

Delay from DK HIGH to Serial Data Output (Shitting) 


30 


35 

25 

TSDVSQV 

Delay from SD Valid to SO Valid 
(Mode Input HIGH) 


25 


30 

26 

TDKHDKL 

TDKLDKH 

DK Pulse Width (HIGH or LOW) 

25 


25 


27 

TMHSQV 

TMLSQV 

Delay from Mode (HIGH or LOW) to SO Valid 


25 


30 


See also A-C TEST LOADS 


*See last page of this spec for Group A Subgroup Testing information. 









































































































































































raOREBS 
^0 - P'9 


OUTPUTS 
DQ0 - DQa 


UPLID PDI^SS 



'M 


h- -■ 



f 

UALID OUTPUT 

N _ 




UPLID PDDRErSS 


'^UPLID 

VOUTPUT 


OUTPUT enable: 

GS 


Time Set 2—Using Synchronous Enable 


ADDRESS 
^0 “ ^9 


g)-* * CO- 

X>^f UALID ADDRESS 


UALID ADDRESS 


OUTPUTS 
DQ 0 - DQ 3 


UALID OUTPUT 


UALID OUTPUT * UALID 
AOUTPUT 


INITIALI2:E 

I 


Timing Set 3—Using Asynchronous Initialize 
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SWITCHING WAVEFORMS (Cont.) 

/-—@—^ 


ADDRESS 
fi0 ” fig 


UALID AOORSSS 


UALXD ADDRESS 


OUTPUTS 
DQg - DQg 


UALID OUTPUT 


UALID OUTPUT I 


INITIALIZE 

IS 


Timing Set 4—Using Synchronous Initialize 


ADDRESS 
“ fig 


OUTPUTS 
DQ0 - DQg 


^UALID ADDRE^ 





c 


1 

• 


^ ^ UALID OUTPUT 

UALID OUTPUT 

.0 -ap-0- 


r ^ 


SIAGNOSTXC CLOCK 
OK 


IK WVuALI 


SERIAL DATA OUT 
SO 




U-0-P 


•#1 

( UALID OUTPUT 

;^^ID OUTPUT 

(^UALID OUTPUT ^ 


Shift SatB in Shadou Ragistar iLoBd Pipalina Ragiatarl 
Norral Pipalina Oparation 'Proa Shadow Ragiater 


UALID 

OUTPUT 


Timing Set 5—Diagnostic Test Mode (System Control) 
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SWITCHING WAVEFORMS (Cont.) 



I Normal Pipaling Oporation l Load Shadow Ragieter i Normal Pipalmo Oparation 

Prom OutputB ' Shift Shadow Ragietar 

WF020700 


Timing Set 6—Doagnostic Test Mode (System Observation) 
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KEY TO SWITCHING WAVEFORMS 



WAVEFORM INPUTS 

MUST BE 
STEADY 

m MAY CHANGE 
FROM H TO L 

////// MAY CHANGE 
////// FROML TOH 


DON'T CARE; 
ANY CHANGE 
PERMITTED 


WILL BE 
CHANGING 
FROM H TO L 


WILL BE 
CHANGING 
FROM L TO H 


CENTER 
LINE IS HIGH 
IMPEDANCE 
-OFF** STATE 



A-C TEST LOADS 


Output 


s. a V 

siV 


rS0 pF S600 



15 pF S 2400 



5 pF S 600 


A. Output load for DQ 0 -DQ 3 


B. Output load for SQ C. Output load for TGHDQZ and 

TPKHDQZ on Outputs DQ 0 -DQ 3 


Notes: 1. All device test loads should be loaded within 2" of device output pin. 

2. Si is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. Si is closed for all the AC tests. 

3. Load capacitance includes all stray and fixture capacitance. 


NOTES ON TESTING 

Incoming test procedures on these devices should be carefully 
planned, taking into account the high performance and output 
drive capabilities of the parts. The following notes may be 
useful: 

1. Ensure that adequate decoupling capacitance is employed 
across the device Vcc and ground terminals. Multiple 
capacitors are recommended, including a O.fpFarad or 
larger capacitor and a O.Ot/uFarad or smaller capacitor 
placed as close to the device terminals as possible. 
Inadequate decoupling may result in large variations of 


power supply voltage, creating erroneous function or tran¬ 
sient performance failures. 

2. Do not leave any inputs disconnected (floating) during any 
tests. 

3. Do not attempt to perform threshold tests under AC 
conditions. Large amplitude, fast ground current transients 
normally occur as the device outputs discharge the load 
capacitances. These transients flowing through the parasitic 
inductance between the device ground pin and the test 
system ground can create significant reductions in observ¬ 
able input noise immunity. 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

V|H 

1, 2, 3 

V|L 

1, 2. 3 

VOH 

1, 2, 3 

VoL 

1, 2, 3 

l|H 

1. 2, 3 

l|L 

1. 2, 3 

isc 

1, 2, 3 

ICEX 

1, 2, 3 

icc 

1. 2, 3 


SWITCHING CHARACTERISTICS 


No. 

Parameter 

Symbol 

Subgroups 

1 

TAVPKH 

9, 10. 11 

2 

TPKHAX 

9, 10. 11 

3 

TPKHDQV1 

9, 10. 11 

4 

TPKHPKU 

9, 10. 11 

4 

TPKLPKH 

9. 10. 11 

5 

TGLDQV 

9. 10. 11 

6 

TGHDQZ 

9, 10. 11 

7 

TGSVPKH 

9, 10. 11 

8 

TPKHGSX 

9. 10, 11 

9 

TPKHDQV2 

9. 10, 11 

10 

TILDQV 

9, 10, 11 

11 

TILDQV 

9. 10, 11 

12 

TIHPKH 

9, 10, 11 

13 

TILIH 

9, 10, 11 

14 

TISVPKH 

9, 10. 11 

15 

TPKHISX 

9, 10, 11 





Parameter 

Symbol 

Subgroups 

TSDVDKH 

9, 10, 11 

TDKHSDX 

9, 10, 11 

TMVPKH 

9. 10, 11 

TPKHMX 

9, 10, 11 

TMVDKH 

9, 10, 11 

TDKHMX 

9. 10, 11 

TDQVDKH 

9. 10, 11 

TDKHDQX 

9, 10, 11 

TDKHSQV 

9, 10, 11 

TSDVSQV 

9, 10, 11 

TDKHDKL 

9. 10, 11 

TDKLDKH 

9, 10. 11 

TMHSQV 

9, 10, 11 

TMLSQV 

9, 10, 11 

Functional 

Tests 

7, 8 




MILITARY BURN-IN 


Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am27S75 

8192-Bit (2048 x 4) Bipolar Registered PROM 
with SSR™ Diagnostics Capability 


DISTINCTIVE CHARACTERISTICS 


• On-chip diagnostic shift register for serial observability 
and controllability of the output register 

• User-programmable synchronous and asynchronous 
Enables 

• User-programmable for synchronous or asynchronous 
Initialize 

• Slim, 24-pin, 300-mil lateral center package permits a 
reduction in board space over standard discrete PROM 
and registers. 


• Consumes approximately 1/2 the power of separate 
PROM/register combination for improved system reli¬ 
ability. 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming 
yields (typ. > 98%). 

• increased drive capability, 24 mA Iql 


2 


GENERAL DESCRIPTION 


This device contains a 4-bit parallel data register in the 
array-to-output path intended for normal registered data 
operations. In parallel with the output data registers is 
another 4-bit register with shifting capability, called a 
shadow register. As the name implies, the shadow register 
is intended to operate in the background of the normal 
output data register. This shadow register can be used in a 
systematic way to control and observe the output data 
register to exercise desired system functions during a 
diagnostic test mode. 


To offer the system designer maximum flexibility, this 
device contains user programmable architecture for Enable 
and Initialize. The unprogrammec^ state of these pins 
operates as Asynchronous inputs (G) and (i) respectively. 
An architecture word permits the programming of the 
functionality of these pin^to Synchronous Enable (GS) and 
Synchronous Initialize (IS). 


BLOCK DIAGRAM 



DC^ DQi DO2 OO3 


BD005840 




Publication # ' 

Rev. 

Amendment 

SSR is a trademark of Advanced Micro Devices, tnc. 


05272 

C 

/O 
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PRODUCT SELECTOR GUIDE 



SDC 11 
QND c ia 


CONNECTION DIAGRAMS 
Top View 


24 DVcc 
23DA, 


20 □a/QS 
19 DT/IS 
18 DDOo 
17 □ 00 , 
16 □OOj 
IS IIOQ 3 


N U « <» 

< 2 > < < 


4 3 2 1 2ft 27 26 


TSLI A10 

24 Qr G/^ 

23 [iJr 
22 nj DQo 

21 Qr NC 

20 Cl DQi 


12 13 14 IS tft 17 1ft 


iS 8 g 2 £ 8 g” 


Note: Pin 1 is marked for orientation. 
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ORDERING INFORMATION 
Standard Products 


AMD products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


-E. OPTIONAL PROCESSING 

Blank - Standard Processing 
B = Burn-in 


-A. DEVICE NUMBER/OESCRIPTION 

Am27S75 

2Kx4 Registered PROM with SSR™ Diagnostics 


- D. TEMPERATURE RANGE 

C = Commercial (0 to + 75'’C) 


-C. PACKAGE TYPE 

P = 24-Pin Plastic DIP (PD3024) 

D = 24-Pin Ceramic DIP (CD3024) 
L “ 28-Pin Ceramic Leadless Chip 
Carrier (CL 028) 


-B. SPEED OPTION 

Blank = 30 ns set-up/15 ns clock-to-output 
A = 25 ns set-up/12 ns clock-to-output 


Valid Combinations 


AM27S75 


PC, PCB, DC 
DCB, LC. LCB 


Valid Combinations 

Consult the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly released valid 
combinations, and to obtain additional data on AMD’s 
standard military grade products. 
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ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. The order number (Valid Combination) 
for APL products is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 


-E. LEAD FINISH 

A ” Hot Solder DIP 
C = Gold 


• D. PACKAGE TYPE 

K “ 24-Pin Rectangular Ceramic Flatpack (CFM024) 
L - 24-Pin Ceramic DIP (CD3024) 

3 “ 28-Pin Square Ceramic Leadless Chip 
Carrier (CL 028) 


-A. DEVICE NUMBER/DESCRIPTION 

Am27S75 

2Kx4 Registered PROM with SSR' 


-C. DEVICE CLASS 

B ■= Class B 


- B. SPEED OPTION 

Blank - 35 ns set-up/20 ns clock-to-output 
A = 30 ns set-up/17 ns clock-to-output 


Valid Combinations 


/BKA, /BLA, /B3C 


Valid Combinations 

Consult the local AMD sales office to confirm availability of 
specific valid combinations or to check for newly released 
valid combinations. 
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PIN DESCRIPTION 


Ao-Aio Address Inputs 

The 11 -bit field presented at the address inputs selects one 
of 2048 memory locatios to be read from. 

PK Pipeline Clock (Input) 

The pipeline clock is used to load data into the parallel 
registers. The data source may be the memory array, the 
shadow register, or the initialize word if programmed for 
synchronous initialize word if programmed for synchronous 
initialize architecture. Transfer occurs on the LOW-to-HIGH 
transition of PK. 

DQ0-DQ3 Data I/O Port 

Parallel data output from the pipeline register or parallel 
data input to the shadow register. 

M Mode (Input) 

Control input which controls the source data for both sets of 
registers. MODE input is LOW in the normal mode of 
operation. The PROM array is the input source for the 
output data registers. The shadow register is in the shift 
mode (SD-»-So~^S-|-»’S 2 “*’S 3 /SQ). MODE input HIGH 
allows transfer of data for diagnostic testing. Shadow 
register data may be loaded into the output register or 
output data bus information may be loaded into the shadow 
register. 

DK Diagnostic Clock (Input) 

The diagnostic clock is used to load or shift the data into the 
shadow register. Transfer occurs on the LOW-to-HIGH 
transition of DK. 

SD Serial Data Input 

This pin performs two functions depending on the state of 
the MODE input. If M is LOW, the SD pin is the data transfer 
pin for serial data (SD->So). If the M input is HIGH, the SD 
pin operates as a control pin where SD asserted LOW 
permits output data to be loaded into the shadow register on 
the next LOW-toHIGH transition of DK. SD asserted HIGH 
represents a NO-OP function on this device. 


SQ Serial Data Output 

This pin operates as a transfer pin for serial data. When M 
input is LOW, SQ = S 3 . When M is HIGH and SD operates 
as a control pin, the SQ pin operates as a pass through of 
SD control. SQ is an active totem-pole output. 

Vcc Device Power Supply Pin 

The most positive of the logic power supply pins. 

GND Device Power Supply Pin 

The most negative of the logic power supply pins. 

This device contains a two bit architecture word which, 
according to programming, will provide the following 
functions: 

G/^ Asynchronous/Synchronous Output Enable 
With t he architecture word unprogra mmed this pin operates 
as an Asynchronous Output Enable (5) and provides direct 
control of the DO output three-state drivers independent of 
PK. With proper progra mming of the architec t ure wor d this 
pin will function as a Synchronous Output Enable (G§) 
which will control the state of the DQ output three-state 
drivers in conjunction with PK. This is useful where more 
than one registered PROM is bussed together for word 
depth expansion. In this case, the enable becomes the most 
significant address bit and, as such, must be synchronized 
with the data. 

T/iS Asynchronous/Synchronous Initialize 
With t he architecture word un programmed this pin functions 
as an Asynchronous Initialize (1) which is a control pin used 
to initialize the output data registers from a programmable 
word independent of PK. This can be used to generate any 
arbitrary microinstruction for system interrupt or reset. When 
the architectu re word is properly pr ogrammed this pin will 
function as a Synchronous Initialize (IS) which will initialize 
the output data registers from a programmable word in 
conjunction with PK. This can be used for a system interrupt 
or reset which must be synchronized with PK. 
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MODE SELECT TABLE 


Data transfers into the shadow register occur on the LOW-to- 
HiGH transition of DK. M (MODE) and SD determine what data 
source wiil be loaded. The pipeline register is loaded on the 
LOW-to-HIGH transition of PK. M (MODE) selects whether the 
data source is the PROM Array or the shadow register output. 


Because of the independence of the clock inputs, data can be 
shifted in the shadow register via DK and loaded into the 
pipeline register from the data input via PK as long as no set 
up or hold times are violated. 


Inputs 

Outputs 

Operation 

SD 

n 

DK 

PK 

EH 

SQ 

Shadow 

Register 

Pipeline 

Register 

B 

B 

B 

- 

B 

S 3 

Sn»-Sn -1 

So-SD 

NA 

Serial Shift; SD-.So-.Si-.S 2 ->S 3 /SQ 

B 

L 

- 

T 

H 

S 3 

NA 

On-ARRAY 
DATA 

Normal Load Pipeline Register from PROM 

X 

L 

- 

f 

L 

S 3 

NA 

< 

i 

c 

0 

Synchronous Initialize Pipeline Register* 

L 

H 

t 

- 

X 

SD 

Sn*-Qn 

NA 

Load Shadow Register from Outputs (DQ 0 -DQ 3 ) 

X 

H 

- 

t 

X 

SD 

NA 

c 

CO 

1 

c 

0 

Load Pipeline Register from Shadow Register 

H 

H 

f 

- 

X 


Hold 

NA 

No-Op: Hold Shadow Register 


MODE SELECT TABLE DEFINITIONS 


INPUTS 


OUTPUTS 


H-HIGH 
L-LOW 
X = Don't Care 

- » Steady State LOW or HIGH or HIGH-to-LOW 
transition 

t - LOW-to-HIGH transition 


SO = Serial Data Output 

S 3 - So “ Shadow Register Outputs (internal to devices) 
Q 3 - Qo " Pipeline Register Outputs 

NA NOT applicable: Output is not a function of the 
specified input combinations 


'Applies only if the architecture word has been programmed for Synchronous Initialize operation. 









































APPLICATIONS 


APPLYING SERIAL SHADOW REGISTER (SSR) 
DIAGNOSTICS IN BIPOLAR MICROCOMPUTERS 

DIAGNOSTICS 

A diagnostics capability provides the necessary functionality 
as well as a systematic method for detecting and pin-pointing 
hardware related failures in a system. This capability must be 
able to both observe intermediate test points and control 
intermediate signals - address, data, control, and status - to 
exercise all portions of the system under test. These two 
capabilities, observability and controllability, provide the ability 
to establish a desired set of input conditions and state register 
values, sample the necessary outputs and determine whether 
the system is functioning correctly. 

TESTING COMBINATIONAL AND SEQUENTIAL 
NETWORKS 

The problem of testing a combinational logic network is well 
understood. Sets of input signals (test vectors) are applied to 
the network and the network outputs are compared to the set 
of computed outputs (result vectors). In some cases sets of 
test vectors and result vectors can be generated in a 
computer-aided environment, minimizing engineering effort. 
Additionally, fault coverage analysis can be automated to 
provide a measure of how efficient a set of test vectors is at 
pin-pointing hardware failures. For example, a popular mea¬ 
sure of fault coverage computes the percentage of stuck-at- 
ones (nodes with outputs always HIGH) and stuck-at-zeros 
(nodes with outputs always LOW) a given set of test vectors 
will discover. 



SCQUCNTUL LOGIC NCTWOM 


AF000181 

Figure 1. 

A sequential network (Figure 1) is much more difficuit to test 
systematically. The outputs of a sequential network depend 
not only on the present inputs but also on the internal state of 
the network. Initializing the internal state register to the value 
necessary to test a given set of inputs is difficult at best and 
not easily automated. Additionally, observing the internal state 
of a sequential network can be very difficult and time 
consuming if the state information is not directly available. For 
example, consider the probiem of determining the value of an 
internal 16-bit counter if only a carry-out signal is available. 
The counter must be clocked until it reaches the carry-out 
state and the starting value computed. Up to 65,535 clock 


cycles may be necessaryl An easier method must exist. Serial 
Shadow Register diagnostics provides this method. 

SERIAL SHADOW REGISTER DIAGNOSTICS 

Serial Shadow Register diagnostics provides sufficient observ¬ 
ability and controllability to turn any sequential network into a 
combinational network. This is accomplished by providing the 
means to both initiaiize (control) and sample (observe) the 
state elements of a sequential network. Figure 2 shows the 
method by which Serial Shadow Register diagnostics accom¬ 
plishes these two functions. 



to 


AF000191 

Figure 2. 

Serial Shadow Register diagnostics utilizes an extra multiplex¬ 
er on the input of each state register and a duplicate or 
shadow of each state flip/flop in an additional register. The 
shadow register can be loaded serially via the serial data input 
(thus the name Serial Shadow Register diagnostics) for 
controllabiiity. Once the desired state information is loaded 
into the serial register it can be transferred into the internal 
state register by selecting the multiplexer and clocking the 
state register with PK. This allows any internal state to be set 
to a desired state in a simple, quick, and systematic manner. 

Internal state information can be sampled by loading the serial 
register from the state register outputs. This state information 
can then be shifted out via the serial data output to provide 
observability. Notice that the serial data inputs and outputs 
can be cascaded to make long chains of state information 
available on a minimum number of connections. 

In effect. Serial Shadow Register diagnostics breaks the 
normal feedback path of the sequential network and estab¬ 
lishes a logical path with which inputs can be defined and 
outputs sampied. This means that those techniques which 
have been developed to test combinational networks can be 
applied to any sequential network in which Serial Shadow 
Register diagnostics is utiiized. 

When normal pipeline registers are replaced by SSR diagnos¬ 
tics pipeline registers, system debug and diagnostics are 
easily implemented. State information which was inaccessible 
is now both observable and controllable. 







ABSOLUTE MAXIMUM RATINGS 

Storage Temperature...-65 to +150°C 

Ambient Temparature with 

Power Applied.-55 to +125®C 

Supply Voltage.-0.5 V to +7.0 V 

DC Voltage Applied to Outputs 

(Except During Programming).-0.5 to Vcc Max. 

DC Voltage Applied to Outputs 

During Programming.21 V 

Output Current into Outputs During 

Programming (Max. Duration of 1 sec.).250 mA 

DC Input Voltage.-0.5 V to +5.5 V 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature Ta .0 to +75‘’C 

Supply Voltage.+ 4.75 V to + 5.25 V 

Military (M) Devices 

Temperature Tc.-55 to +125®C 

Supply Voltage. .+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality and parameters of the device are guaranteed. 

Military Product 100% tested at -55®C, 25°C, 125*C 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 


V|H 



Parameter 

Description 


Input Voltage HIGH 


Input Voltage LOW 


Input Clamp Voltage 


Output Voltage (HIGH) 


Output Voltage (LOW) 


Input Current (HIGH) 


Input Current (LOW) 


Output Short Circuit Current 


Output Leakage Current 


Power Supply Current 


Test Conditions 


Guarantee Input HIGH Voltage (Note 1) 


Guarantee Input LOW Voltage (Note 1) 


Vcc “Min., I|n“- 18 mA 


Vcc “Min. 

V|N ” V|H or V|L 


Vcc “ Min. 

V(N •= V|H or V|L 


Vcc ” Max. 


Vcc “ Max., V|N “ 0.40 V 


Vcc ” Max. 

Vqut “ 0 V (Note 2) 


Vcc “Max. 

'^/CS ” 2.4 V (Note 3) 


Vcc “ Max., All Inputs - 0.0 V 
(Note 4) 


lOH (DQo-DQ 3)“-2 mA 


lOH (SO)--0.5 mA 


COM'L loL 
(DQo-DQ 3 ) = 24 mA 


MIL loL 

(DQo-DQ 3)“18 mA 


lOL (SO) - 4 mA 


V|N - 2.7 V 


V|N - 5.5 V 


DQq - DQ 3 


SO 


VouT “ Vcc 


VoUT “ 0.4 V 


Ta“0'C 


Ta “ 25'C 


Ta “ 75'C 


Tc“-55'C 


Tc “ 25'’C 


Tc“125'C 




Notes; 1. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do 
not attempt to test these values without suitable equipment (see Notes on Testing). 

2. Only one output should be shorted at a time. Duration of the short circuit should not be more than one second. 

3. For devices using the synchronous enable, the device must be clocked alter applying these voltages to perform this 
measurement. 

4. Ice limits at temperature extremes are guaranteed by correlation to 25°C test limits. 


CAPACITANCE 


Parameter 

Symbol 

Parameter 

Description 

C|N 

Input Capacitance 

Gout 

Output Capacitance 


Test Conditions 


Vcc = 5.0 V, Ta = 25“C 
Vin/Vout = 2.0 V (g f = 1 MHz 


Note: These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified where 
capacitance may be affected. 

*See last page of this spec for Group A Subgroup Testing information. 
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SWITCHING CHARACTERISTICS over operating range unless othen/vise specified (See Note 1.)* 


"A" Versions 


Standard Versions 


COM'L MIL COM'L 


No. 

Symbol 

Description 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Units 

1 

TAVPKH 

Address to PK HIGH Setup Time 

mm 


El 


mm 




ns 

2 

TPKHAX 

Address to PK HIGH Hold Time 

0 


0 


0 


0 


ns 

3 

TPKHDQV1 

Delay from PK HIGH to Output Valid, for initially 
active outputs (HIGH) or LOW) (Note 7) 

4 

12 

4 

17 

4 

15 

4 

20 

ns 

4 

TPKHPKL 

TPKLPKH 

PK Pulse Width (HIGH or LOW) 

15 


20 


20 


20 


ns 

5 

TGLDQV 

Asynchronous Output Enable LOW to Output Valid 
(HIGH or LOW) (See Note 3) 


22 


25 


m 


30 

ns 

6 

TGHDQZ 

Asynchronous Output Enable HIGH to Output High 

Z (See Note 2 & 3) 


17 


22 


20 


25 

ns 

7 

TGSVPKH 

5S to PK HIGH Setup Time (Sea Note 4) 

■a 


mm 


mm 


mm 


ns 

8 

TPKHGSX 

55 to PK HIGH Hold Time (See Note 4) 

0 


0 


0 


0 


ns 

9 

TPKHDQV2 

Delay from PK HIGH to Output Valid, for initietlly 

High Z outputs (See Note 4) 


17 


22 


20 


25 

ns 

10 

TPKHDQZ 

Delay from PK HIGH to Output High Z 
(See Notes 2 & 4) 


17 


22 


20 


25 

ns 

11 

TILDQV 

Delay from i LOW to Output Valid (HIGH or LOW) 
(See Note 5) 


25 


30 


30 


35 

ns 

12 

TIHPKH 

Asynchronous I Recovery to PK (HIGH) 

(See Note 5) 

20 


25 


B 


30 


ns 

13 

TILIH 

Asynchronous T Pulse Width (LOW) (See Note 5) 

MM 


1^1 


El 


Si 


ns 

14 

TISVPKH 

15 to PK HIGH Setup Time (See Note 6) 



Si 




Si 


ns 

15 

TPKHISX 

15 to PK HIGH Setup Time (See Note 6) 

Si 






5 


ns 


Notes: 1. Tests are performed with Input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 3.0 
V, using test loads in A & B. 

2. TGHDQZ and TPKHDQZ are measured to Steady State HIGH -0.5 V and Steady State LOW +0.5 V output levels, using the 
test load in C. 

3. Applies only if the architecture is configured for Asynchronous Enable. 

4. Applies only if the architecture word has been programmed for a Synchronous Enable in put. 

5. Applies only if the architecture word has been programmed for a Asynchronous Initialize input. 

6. Applies only if the architecture word has been programmed for a Synchronous Initialize input. 

7. Minimum Delay times are guaranteed by design and supported by characterization data. 


DIAGNOSTIC MODE SWITCHING CHARACTERISTICS over operating range unless otherwise 
specified (See Note 1)* 



Parameter 

Symbol 


TSDVDKH 


TDKHSDX 


TMVPKH 


TPKHMX 


TMVDKH 


TDKHMX 


TDQVDKH 


TDKHDQX 


TDKHSQV 


TDKHDKL 

TDKLDKH 


TMHSQV 

TMLSQV 


Parameter 

Description 


Serial Data In to DK HIGH Setup Time 


Serial Data In to DK HIGH Hold Time 


Mode to PK HIGH Setup Time 


Mode to PK HIGH Hold Time 


Mode to DK HIGH Setup Time 


Mode to DK HIGH Hold Time 


Output Data In to DK HIGH Setup Time 


Output Data In to DK HIGH Hold Tims 


Delay from DK HIGH to Serial Data Output (Shifting) 


Delay from SD Valid to SO Valid 
(Mode Input HIGH) 


DK Pulse Width (HIGH or LOW) 


COM'L MIL 

Min. I Max. Min. I Max. Units 


Delay from Mode (HIGH or LOW) to SO Valid 


See also A-C TEST LOADS. 



*See last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS 


CLOCK 

PK 


ADDRESS 
^0 “ ^10 


OUTPUTS 
DQ0 - DQ3 




_ 


UALID ADriRESS 


(D 


X: 


UALID 
<_ 

ftl ITDI IT 1 



J 


1 

mt 



OUTPUT ENABLE 
G 


fC 


^ 


WF020710 


Timing Set 1 - Using Asynchronous Enabie 


CLOCK 

PK 




^"^^0 ADHRESS 


OUTPUTS 
DQ0 - DQ3 




X 


UALID OUTPUT 


OUTPUT ENABLE 



*-(7>4»— 


/ 


UALID ADDRESS 


@ 


I 


HI -2 



KZ>*I 


(D 




UALID 

.OUTPUT 


WF020720 


Timing Set 2 - Using Synchronous Enable 


CLOCK 

PK 


ADDRESS 

P 0 ~ P10 


OUTPUTS 
DQ0 - DQ3 


INITIALIZE 

1 



Timing Set 3 - Using Asynchronous Initialize 










SWITCHING WAVEFORMS (Cont.) 


mOREBS 
^0 “ ^10 


UALIO ROBINS 


OftLID ftDDRESB 


OUTPUTS 
DQ0 - DQ3 


<-WLID OUTPUT 


UPLID OUTPUT 


INITIALIZE 

IS 


Timing Set 4 - Using Synchronous Initialize 


ADDRESS 
^0 - Aj.0 


FUALID ADDP 


OUTPUTS 
DQ0 - DQ3 


UALID OUTPUT 


UALID OUTPUT 


DinGNoeric clock 
OK 


EE3?ZAL OATS IN 
SO 


SE37IAL DATA OUT 
SO 


VALID OUTPUT \VALID OUTPUT/ VALID OUTPUT 


Shift Data in Shadow Ragiatar iLoad Pipalino Ragiatorl 
Nornal Pipatina Oparation Fhon Shadow Ragiatar 


VALID 

OUTPUT 


Timing Set 5 - Diagnostic Test Mode (System Control) 
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KEY TO SWITCHING WAVEFORMS 



WAVEFORM INPUTS 

MUST BE 
STEADY 

m MAY CHANCE 
FROM H TO L 

IIII if MAY CHANGE 
////// FROM LTOH 


DON'T CARE; 
ANY CHANCE 
PERMITTED 


WILL BE 
CHANGING 
FROM H TO L 


WILL BE 
CHANGING 
FROM L TO H 


CENTER 
LINE IS HIGH 
IMPEDANCE 
*t)FF** STATE 



A-C TEST LOADS 


A. Output Load for DQ 0 -OQ 3 B. Output Load for SO 


C. Output Load for TGHDQZ and 
TPKHDQZ on Outputs 
DQo - DQ 3 


Output 


5E9pr S 60 B 



15 pr SS 4 B 0 



5 pr S 600 


Notes: 1. All devices test loads should be located within 2" of device output pin. 

2. Si is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. Si is closed for all other 
AC tests. 

3. Load capacitance includes all stray and fixture capacitance. 


NOTES ON TESTING 

Incoming test procedures on these devices should be carefully 
planned, taking into account the high performance and output 
drive capabilities of the parts. The following notes may be 
useful. 

1. Ensure that adequate decoupling capacitance is employed 
across the device Vcc and ground terminals. Multiple 
capacitors are recommended, including a O.lpFarad or 
larger capacitor and a O.OtpFarad or smaller capacitor 
placed as close to the device terminals as possible. 
Inadequate decoupling may result in large variations of 


power supply voltage, creating erroneous function or tran¬ 
sient performance failures. 

2. Do not leave any inputs disconnected (floating) during any 
tests. 

3. Do not attempt to perform threshold tests under AC 
conditions. Large amplitude, fast ground current transients 
normally occur as the device outputs discharge the load 
capacitances. These transients flowing through the parasitic 
inductance between the device ground pin and the test 
system ground can create significant reductions in observ¬ 
able input noise immunity. 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

V|H 

1, 2, 3 

V|L 

1. 2, 3 

VOH 

1, 2, 3 

VoL 

1. 2, 3 

l|H 

1. 2, 3 

l|L 

1, 2, 3 

•sc 

1, 2, 3 

ICEX 

1. 2. 3 

icc 

1. 2, 3 


SWITCHING CHARACTERISTICS 



Parameter 



No. 

Symbol 

Subgroups 

No. 



TAVPKH 


TPKHAX 


TPKHDQV1 


TPKHPKL 


TPKLPKH 


TGLDQV 


TGHDQZ 


TGSVPKH 


TPKHGSX 


TPKHDQV2 


TPKHDQZ 


TILDQV 


TIHPKH 


TILIH 


TISVPKH 


TPKHISX 


9, 10. 11 


9. 10, 11 


9. 10, 11 


9, 10. 11 


9, 10, 11 


9, 10, 11 


9, 10. 11 


9, 10, 11 


9, 10, 11 


9. 10, 11 


9, 10. 11 


9. 10, 11 


9, 10. 11 


9. 10, 11 


9, 10, 11 


9, 10, 11 



Parameter 

Symbol 

Subgroups 

TSDVDKH 

9, 10, 11 

TDKHSDX 

9, 10, 11 

TMVPKH 

9, 10, 11 

TPKHMX 

9, 10, 11 

TMVDKH 

9, 10, 11 

TDKHMX 

9, 10, 11 

TDQVDKH 

9, 10, 11 

TDKHDQX 

9, 10. 11 

TDKHSQV 

9, 10, 11 

TSDVSQV 

9, 10, 11 

TDKHDKL 

9, 10, 11 

TDKLDKH 

9. 10, 11 

TMHSQV 

9, 10. 11 

TMLSQV 

9, 10, 11 

Functional 

Tests 

7. 8 



MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 


2-210 





































































































Am27S85 

16,384-Bit (4096 x 4) Registered PROM 
with SSR™ Diagnostics Capability 


DISTINCTIVE CHARACTERISTICS 


• On-chip diagnostic shift register for serial observability 
and controllability of the output register 

• User-programmabie for Asynchronous Enable, Synchro¬ 
nous Enable, Asynchronous Initialize, or Synchronous 
Initialize 

• Slim, 24-pin, 300-mil lateral center package occupies 
approximately 1 /3 the board space required by standard 
discrete PROM and register. 


GENERAL 

This device contains a 4-bit parallel data register in the 
array-to-output path intended for normal registered data 
operations. In parallel with the output data registers is 
another 4-bit register with shifting capability, called a 
shadow register. As the name implies, the shadow register 
is intended to operate in the background of the normal 
output data register. This shadow register can be used in a 
systematic way to control and observe the output data 
register to exercise desired system functions during a 
diagnostic test mode. 


• Consumes approximately 1/2 the power of separate 
PROM/register combination for improved system reli¬ 
ability. 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming 
yields (typ. > 98%). 

• Increased drive capability, 24 mA Iql 


DESCRIPTION 

To offer the system designer maximum flexibility, this 
device_contain^a single programmable multi-functional 
input (G/5S/i/IS). The unprogramrr^d state of this pin 
operates an Asynchronous Enable (G) input. An architec¬ 
ture word permits the programming of the functionality of 
this pin to Synchronous Enable (G^, Asynchronous Initial¬ 
ize (I), or Synchronous Initialize (IS). 
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BLOCK DIAGRAM 
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Publication # Rev. 

Amendment 



05273 D 

/O 

SSR is a trademark of Advartced Micro Devices, inc. 
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PRODUCT SELECTOR GUIDE 



Part Number 

27S85A 

27S85 

27S85A 

27S85 

Address Set-up Time 

27 ns 

35 ns 

30 ns 

40 ns 

Clock-to-Output 

Delay 

12 ns 

15 ns 

17 ns 

20 ns 

Operatlnge Range 

C 

C 

M 

M 



so C 11 

QNO c 12 


CONNECTION DIAGRAMS 
Top View 


24 □ Vcc 
23DA, 


20 3A„_ _ 
19 □ Q/Q3/i/l8 
18 □ OQo 
17 □ 00, 

16 DDOj 
15 DOOs 
14 DSO 
13 DPK 


H> O p 

< < < Z 


» c» 
> < < 


4 3 2 1 28 27 26 


12 13 14 IS 16 17 16 


0 § 2 ^ 


» Li| 

22 n| DQq 
21 [X NC 

20 Q| do, 
16 n! DQ2 


Note: Pin 1 is marked for orientation. 
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ORDERING INFORMATION 
Standard Products 


AMD products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


■ E. OPTIONAL PROCESSING 

Blank = Standard Processing 
B = Burn-in 


-A. DEVICE NUMBER/OESCRIPTION 

Ama7S85 

4Kx4 Registered PROM with SSR^” Diagnostics 


D. TEMPERATURE RANGE 

C = Commercial (0 to + 75°C) 


-C. PACKAGE TYPE 

P = 24-Pin Plastic DIP (PD3024) 

D = 24-Pin Ceramic DIP (CD3024) 

L = 28-Pin Square Ceramic Leadless Chip 
Carrier (CL 028) 


-B. SPEED OPTION 

Blank = 35 ns set-up/15 ns clock-to-output 
A = 27 ns set-up/12 ns clock-to-output 


Valid Combinations 


PC. PCB, 

DC, DCB, LC, LCB 


Valid Combinations 

Consult the local AMD sales office to confirm availability of 
specific valid combinations, to check on newly released valid 
combinations, and to obtain additional data on AMD's 
standard military grade products. 
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ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. The order number (Valid Combination) 
for APL products is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 


AM27S85 


A 


/ B 



E. LEAD FINISH 

A - Hot Solder DIP 
C - Gold 


D. PACKAGE TYPE 


K - 24-Pin Rectangular Ceramic Flatpack (CFM024) 
L - 24-Pin Ceramic DIP (CD3024) 

3 - 28-Pin Square Ceramic Leadless Chip 
Canier (CL 028) 


C. DEVICE CLASS 

B » Class B 


B. SPEED OPTION 

Blank - 40 ns set-up/20 ns clock-to-output 
A = 30 ns set-up/17 ns clock-to-output 


A. DEVICE NUMBER/DESCRIPTION 

Am27S85 

4Kx4 Registered PROM with SSR™ Diagnostics 


Valid Combinations 

AM27S85 

/BKA, /BLA, /B3C 

AM27S85A 


Valid Combinations 

Consult the local AMD sales office to confirm availability of 
specific valid combinations or to check for newly released 
valid combinations. 
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PIN DESCRIPTION 


A0-A11 Address Inputs 

The 12-bjt field presented at the address inputs selects one 
of 4096 memory locatios to be read from. 

PK Pipeline Clock (Input) 

The pipeline clock is used to load data into the parallel 
registers. The data source may be the memory array, the 
shadow register, or the initialize word if programmed for 
synchronous initialize architecture. Transfer occurs on the 
LOW-to-HIGH transition of PK. 

DQ0-DQ3 Data I/O Port 

Parallel data output from the pipeline register or parallel 
data input to the shadow register. 

M Mode (Input) 

Control input which controls the source data for both sets of 
registers. MODE Inputs is LOW in the normal mode of 
operation. The PROM array is the input source for the 
output data registers. The shadow register is in the shift 
mode (SD-*-So~>’Si^S 2 “*'S 3 /SQ). MODE input HIGH 
allows transfer of data for diagnostic testing. Shadow 
register data may be loaded into the output register or 
output data bus information may be loaded into the shadow 
register. 

DK Diagnostic Clock (Input) 

The diagnostic clock is used to load or shift the data into the 
shadow register. Transfer occurs on the LOW-to-HIGH 
transition of DK. 

SD Serial Data Input 

This pin performs two functions depending on the state of 
the MODE input. If M is LOW, the SD pin is the data transfer 
pin for serial data (SD^Sq). If the M input is HIGH, the SD 
pin operates as a control pin where SD asserted LOW 
permits output data to be loaded into the shadow register on 
the next LOW-toHIGH transition of DK. SD asserted HIGH 
represents a NO-OP function on this device. 


SQ Serial Data Output 

This pin operates as a transfer pin for serial data. When M 
input is LOW, SQ = S 3 . When M is HIGH and SD operates 
as a control pin, the SQ pin operates as a pass through of 
SD control. SQ is an active totem-pole output. 

Vcc Device Power Supply Pin 

The most positive of the logic power supply pins. 

GND Device Power Supply Pin 

The most negative of the logic power supply pins. 

This device contains a two bit architecture word which, 
according to programming, will provide the following 
functions: 

G/SS/I/lS Asynchronous / Synchronous Output E nable/ 
Asynchronous/Synchronous Initialize 

With t he architecture word unprogra mmed this pin operates 
as an Asynchronous Output Enable (5) and provides direct 
control of the DQ output three-state drivers independent of 
PK. With proper progra mming of the architec t ure wor d this 
pin will function as a Synchronous Output Enable (GS) 
which will control the state of the DQ output three-state 
drivers in conjunction with PK. This is useful where more 
than one registered PROM is bussed together for word 
depth expansion. In this case, the enable becomes the most 
significant address bit and, as such, must be synchronized 
with the data. 

The architecture word may also be programme d so that this 
pin will functions as an Asynchronous Initialize (I) which is a 
control pin used to initialize the output data registers from a 
programmable word independent of PK. This can be used to 
generate any arbitrary microinstruction for system interrupt 
or reset. When the architectur e word is properly 
programmed this pin will function as a Synchronous Initialize 
(iS) which will Initialize the output data registers from a 
programmable word In conjunction with PK. This can be 
used for a system interrupt or reset which must be 
synchronized with PK. 
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MODE SELECT TABLE 


Data transfers into the shadow register occur on the LOW-to- 
HIGH transition of DK. M (MODE) and SD determine what data 
source will be loaded. The pipeline register is loaded on the 
LOW-to-HIGH transition of PK. M (MODE) selects whether the 
data source is the PROM Array or the shadow register output. 



Outputs 

SO 

Shadow 

Register 

Pipeline 

Register 

S3 

Sn — Sn-1 
So»-SD 

NA 

S3 

NA 

On- ARRAY 
DATA 

S3 

NA 

1 

c 

0 

SD 

Sn»-Qn 

NA 

1^31 

NA 

Qn — Sn 

SD 

Hold 

NA 


Because of the independence of the clock inputs, data can be 
shifted in the shadow register via DK and loaded into the 
pipeline register from the data input via PK as long as no set 
up or hold times are violated. 


Operation 


Serial Shift; SD-,So-.Si-»S 2 -»S 3 /SQ 


Normal Load Pipeline Register from PROM 


Synchronous Initialize Pipeline Register* 


Load Shadow Register from Outputs (DQ 0 -DQ 3 ) 


Load Pipeline Register from Shadow Register 


No-Op; Hold Shadow Register 


MODE SELECT TABLE DEFINITIONS 
INPUTS OUTPUTS 

H ” HIGH SO “ Serial Data Output 

L “ LOW S 3 - So = Shadow Register Outputs (internal to devices) 

X = Don't Care Q 3 - Qo = Pipeline Register Outputs 

-“Steady State LOW or HIGH or HIGH-to-LOW NA-NOT applicable: Output is not a function of the 
transition specified input combinations 

t “ LOW-to-HIGH transition 

‘Applies only if the architecture word has been programmed for Synchronous Initialize operation. 
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APPLICATIONS 

APPLYING SERIAL SHADOW REGISTER (SSR) 
DIAGNOSTICS IN BIPOLAR MICROCOMPUTERS 

DIAGNOSTICS 

A diagnostics capabiiity provides the necessary functionality 
as well as a systematic method for detecting and pin-pointing 
hardware related failures in a system. This capability must be 
able to both observe intermediate test points and control 
intermediate signals - address, data, control, and status - to 
exercise all portions of the system under test. These two 
capabilities, observability and controllability, provide the ability 
to establish a desired set of input conditions and state register 
values, sample the necessary outputs and determine whether 
the system is functioning correctly. 

TESTING COMBINATIONAL AND SEQUENTIAL 
NETWORKS 

The problem of testing a combinational logic network is well 
understood. Sets of input signals (test vectors) are applied to 
the network and the network outputs are compared to the set 
of. computed outputs (result vectors). In some cases sets of 
test vectors and result vectors can be generated in a 
computer-aided environment, minimizing engineering effort. 
Additionally, fault coverage analysis can be automated to 
provide a measure of how efficient a set of test vectors is at 
pin-pointing hardware failures. For example, a popular mea¬ 
sure of fault coverage computes the percentage of stuck-at- 
ones (nodes with outputs aiways HIGH) and stuck-at-zeros 
(nodes with outputs always LOW) a given set of test vectors 
will discover. 



SeOUCNTUU. LOGtC NCTWOm J 


AF000181 

Figure 1. 

A sequential network (Figure 1) is much more difficuit to test 
systematically. The outputs of a sequential network depend 
not only on the present inputs but also on the internal state of 
the network. Initializing the internal state register to the value 
necessary to test a given set of inputs is difficult at best and 
not easily automated. Additionally, observing the internal state 
of a sequential network can be very difficult and time 
consuming if the state information is not directly available. For 
example, consider the problem of determining the value of an 
internal 16-bit counter if only a carry-out signal is available. 


The counter must be clocked until it reaches the carry-out 
state and the starting value computed. Up to 65,535 clock 
cycles may be necessaryl An easier method must exist. Serial 
Shadow Register diagnostics provides this method. 

SERIAL SHADOW REGISTER DIAGNOSTICS 

Serial Shadow Register diagnostics provides sufficient observ¬ 
ability and controliabiiity to turn any sequential network into a 
combinational network. This is accomplished by providing the 
means to both initialize (control) and sample (observe) the 
state elements of a sequential network. Figure 2 shows the 
method by which Serial Shadow Register diagnostics accom¬ 
plishes these two functions. 



AF000191 


Figure 2. 

Serial Shadow Register diagnostics utilizes an extra muitiplex- 
er on the input of each state register and a duplicate or 
shadow of each state flip/flop in an additional register. The 
shadow register can be loaded serially via the serial data input 
(thus the name Serial Shadow Register diagnostics) for 
controllability. Once the desired state information is loaded 
into the serial register it can be transferred into the internal 
state register by selecting the multiplexer and clocking the 
state register with PK. This allows any internal state to be set 
to a desired state in a simple, quick, and systematic manner. 

Internal state information can be sampled by loading the serial 
register from the state register outputs. This state information 
can then be shifted out via the serial data output to provide 
observability. Notice that the serial data inputs and outputs 
can be cascaded to make long chains of state information 
aWilable on a minimum number of connections. 

In effect, Serial Shadow Register diagnostics breaks the 
normal feedback path of the sequential network and estab¬ 
lishes a logical path with which inputs can be defined and 
outputs sampled. This means that those techniques which 
have been developed to test combinational networks can be 
applied to any sequential network in which Serial Shadow 
Register diagnostics is utilized. 









ABSOLUTE MAXIMUM RATINGS 

storage Temperature...-65 to +150*0 

Ambient Temperature with 

Power Applied.-55 to +125“C 

Supply Voltage.-0.5 V to +7.0 V 

DC Voltage Applied to Outputs 

(Except During Programming).-0.5 to Vcc Max. 

DC Voltage Applied to Outputs 

During Programming......21 V 

Output Current into Outputs During 

Programming (Max. Duration of 1 sec.).250 mA 

DC Input Voltage.-0.5 V to +5.5 V 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature, Ta .0 to +75®C 

Supply Voltage.+ 4.75 V to + 5.25 V 

Military (M) Devices 

Temperature, Tc.-55 to +125“C 

Supply Voltage......+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality and parameters of the device are guaranteed. 

Military product 100% tested at -55°C, 25‘’C and 125‘’C 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 


V|H 



Parameter 

Description 


Input Voltage HIGH 


Input Voltage LOW 


Input Clamp Voltage 


Output Voltage (HIGH) 


Output Voltage (LOW) 


Input Current (HIGH) 


Input Current (LOW) 


Output Short Circuit Current 


Output Leakage Current 


Power Supply Current 


Test Conditions 


Guarantee Input HIGH Voltage (Note 1) 


Guarantee Input LOW Voltage (Note 1) 


Vcc “ Min., liN ” -18 mA 


Vcc ” Min. 

V|N “ V|H or ViL 


Vcc ” Min. 

V|N ” ViH or V|L 


Vcc “ Max. 


Vcc “ Max., V|fg “ 0.40 V 


Vcc “ Max. 

VouT “ 0 V (Note 2) 


Vcc “ Max. 

VS/SS = 2.4 V (Note 3) 


•oh (DQo-DQ 3)--2 mA 


lOH (SO) “-0.5 mA 


COM'L loL 
(DQo-DQ 3 ) = 24 mA 


MIL loL 

(DQo-DQ 3)-18 mA 


lOL (SO) - 4 mA 


ViN - 2.7 V 


V|N - 5.5 V 


DQo-DQ 3 


SO 


VoUT “ Vcc 


VoUT “ 0.4 V 


Ta = 0°C 



Vcc “ Max., All Inputs - 0.0 V 
(Note 4) 


Ta “ 25“C 


Ta - 75'’C 


Tc“-55'’C 


Tc = 25‘’C 


Tc = 125°C 


Notes: 1. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do 
not attempt to test these values without suitable equipment (see Notes on Testing). 

2. Only one output should be shorted at a time. Duration of the short circuit should not be more than one second. 

3. For devices using the synchronous enable, the device must be clocked after applying these voltages to perform this 
measurement. 

4. Ice limits at temperature extremes are guaranteed by correlation to 25°C test limits. 


CAPACITANCE 


■■ Parameter Conditions 

Symbol Description 


Vcc = 5.0 V, Ta ■= 25'C 
Vin/VouT = 20 V @ f ■= 1 MHz 


Note: These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified where 
capacitance may be affected. 

*See last page of this spec for Group A Subgroup Testing information. 


Parameter 

Symbol 

Parameter 

Description 

Qn 

Input Capacitance 

Gout 

Output Capacitance 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (See Note 1)* 


Parameter 

Symbol 


TAVPKH 


TPKHAX 



'A” Versions 


Standard Versions 


COM'L MIL 


TGSVPKH 


TPKHGSX 


Parameter 

Description 


Address to PK HIGH Setup Time 


Address to PK HIGH Hold Time 


Delay from PK HIGH to Output Valid, for initially 
active outputs (HIGH) or LOW) (Note 7) 


PK Pulse Width (HIGH or LOW) 


Asynchronous Output Enable LOW to Output Valid 
(HIGH or LOW) (See Note 3) 


Asynchronous Output Enable HIGH to Output High 
Z (See Note 3) 


to PK HIGH Setup Time (See Note 4) 


GS to PK HIGH Hold Time (See Note 4) 


Min. Max. Min. Max. Min. Max. Min. Max. 


22 


25 


25 


30 

17 


22 


jm 


25 



9 

TPKHDQV2 

Delay from PK HIGH to Output Valid, for initially 

High Z outputs (See Note 4) 


17 


22 


20 


25 

ns 

10 

TPKHDQZ 

Delay from PK HIGH to Output High Z 
(See Notes 2 & 4) 


17 


22 


20 


25 

ns 

11 

TILDQV 

Delay from I LOW to Output Valid (HIGH or LOW) 
(See Note 5) 


25 


30 


30 


35 

ns 

12 

TIHPKH 

Asynchronous i Recovery to PK (HIGH) 

(See Note 5) 

20 


25 


25 


30 


ns 

13 

TILIH 

Asynchronous T Pulse Width (LOW) (See Note 5) 



^31 




1 ^ 


ns 

14 

TISVPKH 

15 to PK HIGH Setup Time (See Note 6) 









ns 


IS to PK HIGH Setup Time (See Note 6) 


Notes: 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 3.0 
V, using test loads in A & B. 

2. TGHDQZ and TPKHDQZ are measured to Steady State HIGH -0.5 V and Steady State LOW +0.5 V output levels, using the 
test load in C. 

3. Applies only if the architecture is configured for Asynchronous Enable. 

4. Applies only if the architecture word has been programmed for a Synchronous Enable in put. 

6. Applies only if the architecture word has been programmed for a Asynchronous Initialize input. 

6. Applies only if the architecture word has been programmed for a Synchronous Initialize input. 

7. Minimum Delay times are guaranteed by design and supported by characterization data. 

DIAGNOSTIC MODE SWITCHING CHARACTERISTICS over operating range unless otherwise 
specified (See Note 1)* 



Parameter 

Parameter 

No. 

Symbol 

Description 

16 

TSDVDKH 

Serial Data In to DK HIGH Setup Time 

17 

TDKHSDX 

Serial Data In to DK HIGH Hold Time 

18 

TMVPKH 

Mode to PK HIGH Setup Time 

19 

TPKHMX 

Mode to PK HIGH Hold Time 

20 

TMVDKH 

Mode to DK HIGH Setup Time 

21 

TDKHMX 

Mode to DK HIGH Hold Time 

22 

TDQVDKH 

Output Data In to DK HIGH Setup Time 

23 

TDKHDQX 

Output Data In to DK HIGH Hold Time 

24 

TDKHSQV 

Delay from DK HIGH to Serial Data Output (Shifting) 

25 

TSDVSQV 

Delay from SD Valid to SO Valid 
(Mode Input HIGH) 

26 

TDKHDKL 

TDKLDKH 

DK Pulse Width (HIGH or LOW) 

27 

TMHSQV 

Delay from Mode (HIGH or LOW) 

TMLSQV 

to SO Valid 


COM'L 

MIL 

Min. 

Max. 

Min. 

Max. 





See also A-C TEST LOADS. 

‘See last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS 


CLOCK 

PK 


ADDRESS 
«0 - fill 


OUTPUTS 
DQ 0 - DQ 3 






UfiLID fiDORE S S 


UfiLID OUTPUT 


> 


HI-Z 




OUTPUT ENABLE 
G 


•-©J 




WF020770 


Timing Set 1 - Using Asynchronous Enable 


CLOCK 

PK 






OUTPUTS 
DCl 0 - DQ 3 


riqstfi:' ^ / 

_ 


X 


UfiLID OUTPUT 


OUTPUT ENfiBLE 
GS 



UfiLID ADDRESS 


> 


HI-Z 


UfiLID 

.OUTPUT 


KzH 


WF020780 


Timing Set 2 - Using Synchronous Enable 
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SWITCHING WAVEFORMS (Cont.) 

>-r^H—@—^ 


ADDRESS 
“ flu 


UALID ADDRESS 


VALID ADDRESS 


OUTPUTS 
DQ0 - DQ3 


INITIALIZE 

Is 


VALID OUTPUT 

U-(Qv 


VALID OUTPUT 


Timing Set 4 - Using Synchronous initiaiize 


ADDRESS 
fl0 - flu 


^ 0 - 

^VALID AC 


OUTPUTS 
DQ0 - DQ3 


oinGNOsrzc clock 
DK 


SERIflL DATA IN 
SD 


SERIAL DATA OUT 
SQ 


VALID OUTPUT 

-0--r- 


VALID OUTPUT 











mwwm- 

~0 - J 






VALID 

A 


*0* ^0-1 

•0*1 


_ ' VALID OUTPUT ^{;^LID OUTPU^ VALID OUTPUT 

Shirt Data in Shadow Rogiatar (Load Pipalina Rsgiatari 
Normal Pipalina Oparation From Shadow Ragistar 


WLID 

OUTPUT 


Timing Set 5 - Diagnostic Test Mode (System Controi) 
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SWITCHING WAVEFORMS (Cont.) 



I Nornal Pipolino Oporation i Load Shadoui Rogiatar | Nornal Pipal mo. Oporation 

' ' FVon Outputa Ghi'ft 9iadow Regiatar 


Timing Set 6 - Diagnostic Test Mode (System Observation) 
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KEY TO SWITCHING WAVEFORMS 



WAVEFORM INPUTS 

MUST BE 
STEADY 

m MAV CHANGE 
FROM H TO L 

////// MAY CHANGE 
JJJjJJ FROM LTOH 


DON'T CARE; 
ANY CHANGE 
PERMITTED 


WILL BE 
CHANGING 
FROM H TO L 


WILL BE 
CHANGING 
FROM L TO H 


CENTER 
LINE IS HIGH 
IMPEDANCE 
-OFF" STATE 



A-C TEST LOADS 


A. Output Load for DQ0-DQ3 


B. Output Load for SQ 


C. Output Load for TGHDQZ and 
TPKHDQZ on Outputs 
DQq-DQ3 



50 pr s 600 n 



IS pF S 2400 n 



5 pF S 600 n 


Notes; 1. All devices test loads should be located within 2" of device output pin. 

2. Si is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. Si is closed for all other 
AC tests. 

3. Load capacitance includes all stray and fixture capacitance. 


NOTES ON TESTING 

Incoming test procedures on these devices should be carefully 
planned, taking into account the high performance and output 
drive capabilities of the parts. The following notes may be 
useful. 

1. Ensure that adequate decoupling capacitance is employed 
across the device Vcc and ground terminals. Multiple 
capacitors are recommended, including a O.lpFarad or 
larger capacitor and a O.OtpFarad or smaller capacitor 
placed as close to the device terminals as possible. 
Inadequate decoupling may result in large variations of 


power supply voltage, creating erroneous function or tran¬ 
sient performance failures. 

2. Do not leave any inputs disconnected (floating) during any 
tests. 

3. Do not attempt to perform threshold tests under AC 
conditions. Large amplitude, fast ground current transients 
normally occur as the device outputs discharge the load 
capacitances. These transients flowing through the parasitic 
inductance between the device ground pin and the test 
system ground can create significant reductions in observ¬ 
able input noise immunity. 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

V|H 

1. 2, 3 

V|L 

1. 2, 3 

VOH 

1, 2, 3 

VOL 

1. 2, 3 

l|H 

1. 2, 3 

l|L 

1. 2, 3 

isc 

1. 2, 3 

ICEX 

1. 2, 3 

icc 

1. 2, 3 


SWITCHING CHARACTERISTICS 


No. 

Parameter 

Symbol 

Subgroups 

No. 

Parameter 

Symbol 

Subgroups 

1 

TAVPKH 

9, 10, 11 

16 

TSDVDKH 

9, 10, 11 

2 

TPKHAX 

9, 10, 11 

17 

TDKHSDX 

9, 10, 11 

3 

TPKHDQV1 

9, 10, 11 

18 

TMVPKH 

9, 10, 11 

4 

TPKHPKL 

9, 10, 11 

19 

TPKHMX 

9, 10, 11 

4 

TPKLPKH 

9, 10, 11 

20 

TMVDKH 

9, 10, 11 

5 

TGLDQV 

9, 10, 11 

21 

TDKHMX 

9, 10, 11 

6 

TGHDQZ 

9, 10, 11 

22 

TDQVDKH 

9, 10, 11 

7 

TGSVPKH 

9, 10, 11 

23 

TDKHDQX 

9, 10, 11 

8 

TPKHGSX 

9, 10, 11 

24 

TDKHSQV 

9, 10, 11 

9 

TPKHDQV2 

9, 10, 11 

25 

TSDVSQV 

9. 10, 11 

10 

TILDQV 

9, 10, 11 

26 

TDKHDKL 

9, 10, 11 

11 

TILDQV 

9, 10, 11 

26 

TDKLDKH 

9, 10, 11 

12 

TIHPKH 

9, 10, 11 

27 

TMHSQV 

9, 10, 11 

13 

TILIH 

9, 10, 11 

27 

TMLSQV 

9, 10, 11 

14 

TISVPKH 

9, 10, 11 


Functional 

Tests 

7, 8 

15 

TPKHISX 

9, 10, 11 


MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am27S95 

32,768 Bit (8192x4) Bipolar Registered PROM 
with SSR ™ Diagnostics Capability 
ADVANCE INFORMATION 


DISTINCTIVE CHARACTERISTICS 


• On-chip diagnostic shift register for serial observability 
and controllability of the output register 

• User-programmable Enable Pin for Asynchronous or 
Synchronous Enable operation 

• User-programmable Initialization Pin for Asynchronous 
or Synchronous Initialize operation 

• Slim, 28-pin, 400-mil lateral center package permits a 
reduction in board space over standard discrete PROM 
and registers 


• Consumes approximately Va the power of separate 
PROM/register combination for improved system reli¬ 
ability 

• Platinum-Silicide fuses guarantee high reliability, fast 
programming and exceptionally high programming 
yields (typ. > 98%) 

• Increased drive capability, 24 mA Iql 


GENERAL DESCRIPTION 


This device contains a 4-bit parallel data register in the 
array-to-output path intended for normal registered data 
operations. In parallel with the output data registers is 
another 4-bit register with shifting capability, called a 
shadow register. As the name implies, the shadow register 
is intended to operate in the background of the normal 
output data register. This shadow register can be used in a 
systematic way to control and observe the output data 
register to exercise desired system functions during a 
diagnostic test mode. 


To offer the system designer maximum flexibility, this 
device contains user-programmable architecture for Enable 
and Initialize. The unprogrammed state of these pins 
operates as Asynchronous inputs (S) and (I), respectively. 
An architecture word permits the programming of the 
functionality of these pins to Synchronous Enable (SS) and 
Synchronous Initialize (IS). Two non-programmable Asyn¬ 
chronous Enables (S7 and G 2 ) are also provided. 


BLOCK DIAGRAM 


2 



B0006520 



Publication # Rev. 

Amendment 


08129 A 

/O 
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PRODUCT SELECTOR GUIDE 


Part Number 

27S95A 

27S95 

Address Set-up 

Time 

25 ns 

30 ns 

Clock-to-Output 

Delay 

10 ns 

13 ns 

Operating 

Range 

C 

M 


CONNECTION DIAGRAM 
Top View 


Agd 

7* ^ 

28 

□ Vcc 

Ae C 

2 

27 

□ A10 

A7IZ 

3 

26 

□ A11 

AelZ 

4 

25 

□ Ai2 

A5IZ 

5 

24 


A4 C 

6 

23 

d G2 

A3 C 

7 

22 

□ g7^ 

AaC 

8 

21 

□ iTis 

AlC 

9 

20 

□ DQo 

Aq d 

10 

19 

□ DQi 

M (MODE) □ 

11 

18 

□ DQa 

DK (DCLK) C 

12 

17 

ID DQ3 

SD (SDI) C 

13 

16 

□ SQ (SDO) 

GND C 

14 

15 

□ PK (PCLK) 

Note: Pin 

CD009670 

1 is marked for orientation. 


LOGIC SYMBOL 


«0 M (MODE) DK (DCLK) SD (SDI) 



O2 


P'S 


PI4 


P's 

DQ0 

P's 

DO; 


DOg 


DQ3 

flg 


P'10 


flu 


fll2 


Gl 


G2 & 

50 (5DD) 

gTgs 


1/13 


PK (PCLK) 


LS002490 



















ORDERING INFORMATION (Cont'd.) 
Standard Products 


AMD products are available in several packages and operating ranges. The order number (Valid Combination) is formed by a 
combination of: A. Device Number 

B. Speed Option (if appiicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


AM27S95 


- E. OPTIONAL PROCESSING 

Blank = Standard processing 
B = Bum-in 


- D. TEMPERATURE RANGE 

C = Commercial (0 to + 75°C) 


-C. PACKAGE TYPE 

P = 28-Pin (Slim) Plastic DIP (PD4028*) 

D = 28-Pin (Slim) Ceramic DIP (CD4028*) 


-B. SPEED OPTION 

Blank = 35 ns setup/13 ns clock-to-output 
A = 25 ns setup/10 ns clock-to-output 


-A. DEVICE NUMBER/DESCRIPTION 

Am27S95 

8Kx4 Registered PROM with SSR Diagnostics 


Valid Combinations 

AM27S95 

PC, PCS. 

DC, DCB 

AM27S95A 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 


•Preliminary. Subject to change. 
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ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 
Products List) products are fuily compliant with MIL-STD-883C requirements. The order number (Valid Combination) for APL 
products is formed by a combination of; A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 


AM27S95 


-A. DEVICE NUMBER/OESCRIPTION 

Am27S95 

8Kx4 Registered PROM 
with SSR Diagnostics 


-E. LEAD FINISH 

A - Hot Solder DIP 


■D. PACKAGE TYPE (per 09-000) 

X - 28-Pin (Slim) Ceramic DiP (CD4028*) 


-C. DEVICE CLASS 

B - Class B 


B. SPEED OPTION 

Blank-40 ns setup/15 ns clock-to-output 
A-30 ns setup/13 ns clock-to-output 


Valid Combinations 

AM27S95 

/BXA 

AM27S95A 


'Preliminary. Subject to Change. 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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PIN DESCRIPTION 


IA0-A12 Address Inputs (Inputs) 

The 13-bit field presented at the address inputs selects one 
of 8192 memory locations to be read from. 

PK Pipeline Ciock (Input) 

The pipeline clock is used to load data into the parallel 
registers. The data source may be the memory array, the 
shadow register, or the initialize word if programmed for 
synchrounous initialize architecture. Transfer occurs on the 
LOW-to-HIGH transition of PK. 

DQ0-DQ3 Data I/O Port (Outputs) 

Parallel data output from the pipeline register or parallel 
data input to the shadow register. 

M Mode (Input) 

Control input which controls the source data for both sets of 
registers, MODE input is LOW in the normal mode of 
operation. The PROM Array is the input source for the 
output data registers. The shadow register is in the shift 
mode (SD-,So->Si-»S 2 -*S 3 /SQ). MODE input HIGH 
allows transfer of data for diagnostic testing. Shadow 
register data may be loaded into the output registers or 
output data bus information may be loaded into the shadow 
register. 

OK Diagnostic Clock (Input) 

The Diagnostic clock is used to load or shift the data into the 
shadow register. Transfer occurs on the LOW-to-HlGH 
transition of DK. 

SQ Serial Data Input (Input) 

This pin performs two functions depending on the state of 
the MODE input. If M is LOW, the SD pin is the data transfer 
pin for serial data (SD —» So). IF the M input is HIGH, the 
SD pin operates as a control pin where SD asserted LOW 
permits output data to be loaded into the shadow register on 
the next LOW-to-HIGH transtion of DK. SD asserted HIGH 
represents a NO-OP function on this device. 

SQ Serial Data Output 

This pin operates as a transfer pin for serial data. When M 
input is LOW, SQ = S 3 . When M is HIGH and SD operates 


as a control pin, the SQ pin operates as a pass through of 
SD control. SQ is an active totem-pole output. 

G2 Asynchronous Output Enable 

Provides direct control of the DO output three-state drivers 
independent of PK. 

This device contains a two bit architecture word which, 
according to programming, will provide the following 
functions: 

Vcc Device Power Supply Pin 

The most positive of the logic power supply pins. 

GND Device Power Supply Pin 

The most negative of the logic power supply pins. 

G/GS Asynchronous/Synchronous Output Enable 

With the architecture word unprograrnmed this pin operates 
as an Asynchronous Output Enable (G) and provides direct 
control of the DO output three-state drivers independent of 
PK. With proper programming of the architecture word this 
pin will function as a Synchronous Output Enable (GS) 
which will control the state of the DO output three-state 
drivers in conjunction with PK. This is useful where more 
than one registered PROM is bussed together for word 
depth expansion. In this case, the enable becomes the most 
significant address bit and, as such must be synchronized 
with the data. 

T/IS Asynchronous/Synchronous Initialize 
With the architecture word unprogrammed this pin functions 
as an Asynchronous Initialize (i) which is a control pin used 
to initialize the output data registers from a programmable 
word independent of PK. This can be used to generate any 
arbitrary microinstruction for system interrupt or reset. When 
the architecture word is properly pro^ammed this pin will 
function as a Synchronous Initialize (IS) which will initialize 
the output data registers from a programmable word in 
conjunction with PK. This can be used for a system interrupt 
or reset which must be synchronized with PK. 
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MODE SELECT TABLE 


Data transfers into the shadow register occur on the LOW-to- 
HIGH transition of DK. M (MODE) and SD determine what data 
source will be loaded. The pipeline register is loaded on the 
LOW-to-HIGH transition of PK. M (MODE) selects whether the 
data source is the PROM Array or the shadow register output. 


Because of the independence of the clock inputs, data can be 
shifted in the shadow register via DK and loaded into the 
pipeline register from the data input via PK as long as no set 
up or hold times are violated. 



Normal Load Pipeline Register from PROM 


Synchronous Initialize Pipeline Register* 


Load Shadow Register from Outputs (DQ 0 -DQ 3 ) 


Load Pipeline Register from Shadow Register 


No-Op; Hold Shadow Register 


FUNCTION TABLE DEFINITIONS 
INPUTS 

H = HIGH 
L = LOW 
X ” Don't Care 

- “ Steady State LOW or HIGH or HIGH-to-LOW 
clock transition 

f “ LOW-to-HIGH clock transition 


SO-Serial Data Output 

S 3 - So - Shadow Register Outputs (internal to devices) 
Q 3 - Qo “ Pipeline Register Outputs 

NA - NOT applicable; Output is not a function of the 
specified input combinations 


•Applies only if the architecture word has been programmed for Synchronous Initialize operation. 
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APPLICATIONS 


APPLYING SERIAL SHADOW REGISTER (SSR) 
DIAGNOSTICS IN BIPOLAR MICROCOMPUTERS 

DIAGNOSTICS 

A diagnostics capability provides the necessary functionality 
as well as a systematic method for detecting and pin-pointing 
hardware related failures in a system. This capability must be 
able to both observe intermediate test points and control 
intermediate signals — address, data, control, and status — to 
exercise all portions of the system under test. These two 
capabilities, observability and controllability, provide the ability 
to establish a desired set of input conditions and state register 
values, sample the necessary outputs and determine whether 
the system is functioning correctly. 

TESTING COMBINATIONAL AND SEQUENTIAL 
NETWORKS 

The problem of testing a combinational logic network is well 
understood. Sets of input signals (test vectors) are applied to 
the network and the network outputs are compared to the set 
of computed outputs (result vectors). In some cases sets of 
test vectors and result vectors can be generated in a 
computer-aided environment, minimizing engineering effort. 
Additionally, fault coverage analysis can be automated to 
provide a measure of how efficient a set of test vectors is at 
pin-pointing hardware failures. For example, a popular mea¬ 
sure of fault coverage computes the percentage of stuck-at- 
ones (nodes with outputs always HIGH) and stuck-at-zeros 
(nodes with outputs always LOW) a given set of test vectors 
will discover. 



SeOUCNTUL LOGIC NCTWORK 


AF000181 

Figure 1 . 

A sequential network (Figure 1) is much more difficult to test 
systematically. The outputs of a sequential network depend 
not only on the present inputs but also on the internal state of 
the network. Initializing the internal state register to the value 
necessary to test a given set of inputs is difficult at best and 
not easily automated. Additionally, observing the internal state 
of a sequential network can be very difficult and time 
consuming if the state information is not directly available. For 
example, consider the problem of determining the value of an 
internal 16-bit counter if only a carry-out signal is available. 
The counter must be clocked until it reaches the carry-out 
state and the starting value computed. Up to 65,535 clock 


cycles may be necessary! An easier method must exist. Serial 
Shadow Register diagnostics provides this method. 

SERIAL SHADOW REGISTER DIAGNOSTICS 

Serial Shadow Register diagnostics provides sufficient observ¬ 
ability and controllability to turn any sequential network into a 
combinational network. This is accomplished by providing the 
means to both initialize (control) and sample (observe) the 
state elements of a sequential network. Figure 2 shows the 
method by which Serial Shadow Register diagnostics accom¬ 
plishes these two functions. 



so 


AF000191 

Figure 2 . 

Serial Shadow Register diagnostics utilizes an extra multiplex¬ 
er on the input of each state register and a duplicate or 
shadow of each state flip/flop in an additional register. The 
shadow register can be loaded serially via the serial data input 
(thus the name Serial Shadow Register diagnostics) for 
controllability. Once the desired state information is loaded 
into the serial register it can be transferred into the internal 
state register by selecting the multiplexer and clocking the 
state register with PK. This allows any internal state to be set 
to a desired state in a simple, quick, and systematic manner. 

Internal state information can be sampled by loading the serial 
register from the state register outputs. This state information 
can then be shifted out via the serial data output to provide 
observability. Notice that the serial data inputs and outputs 
can be cascaded to make long chains of state information 
available on a minimum number of connections. 

In effect. Serial Shadow Register diagnostics breaks the 
normal feedback path of the sequential network and estab¬ 
lishes a logical path with which inputs can be defined and 
outputs sampled. This means that those techniques which 
have been developed to test combinational networks can be 
applied to any sequential network in which Serial Shadow 
Register diagnostics is utilized. 

When normal pipeline registers are replaced by SSR diagnos¬ 
tics pipeline registers, system debug and diagnostics are 
easily implemented. State information which was inaccessible 
is now both observable and controllable. 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature. -65 to + tSO^C 

Ambient Temperature with 

Power Votage. -55 to + 125°C 

Supply Voltage.!. -0.5 V to 7.0 V 

DC Voltage Applied to Outputs 

(Except During Programming).0.5 to Vcc Max. 

DC Voltage Applied to Outputs 

During Programming.21 V 

Output Current into Outputs During 

Programming (Max. Duration of 1 sec.).250 mA 

DC Input Voltage.0.5 V to + 5.5 V 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperatures, Ta .0 to + 75°C 

Supply Voltage. + 4.75 V to + 5.25 V 

Military (M) Devices 

Temperatures, Tq .-55 to + 125‘’C 

Supply Voltage. + 4.5 V to + 5.5 V 

Operating ranges define those limits between which the 
functionality and parameters of the device are guaranteed. 


DC CHARACTERISTICS over operating range unless otherwise specified 


Parameter 

Symbol 


V|H 



Parameter 

Description 


Input Level (HIGH) 


Input Level (LOW) 


Input Clamp 
Voltage 


Output Voltage 
(HIGH) 


Output Voltage 
(LOW) 


Input Current 
(HIGH) 


Input Current (LOW) 


Output Short 
Circuit Current 


Output Leakage 
Current 


Power Supply 
Current 


Test Conditions. 


Guaranteed Input HIGH Voltage (See Note 1) 


Guaranteed Input LOW Voltage (See Note 2) 


Vcc ” I|N“-1® *riA 


Vcc “ 

V|N = V|H or ViL 


Vcc “ 

V|N ■= V|H or V|L 


Vcc = Max. 


Vcc Max., VjN = 0.4 V 


Vcc = Max. 

VouT = 0 V (Note 2) 


Vcc “ Max. 
V5 = 2.4 V 


Vcc “ Max., All Inputs “ 0 V 
(Note 3) 


lOH (DQo-DQ 3)“-2 mA 


Iqh (SQ)=-0.5 mA 


COM'L loL 
(DQo-DQ 3) = 24 mA 


MIL Iql 

(DQo-DQ 3)“18 mA 


Iql (SO) = 4 mA 


V|N - 2.7 V 


V|N =" 5.5 V 


DQo-DQ 3 


SO 


VouT = Vcc 


VouT “ 0-4 V 


Ta “ 75'’C 


Ta = 25'C 


Ta = 0»C 


Tc“ 125°C 


Tc “ 25'’C 


Tc = -55'C 



Max. 

Units 


Volts 

0.8 


-1.2 

Volts 


Volts 



Notes: 1. There are absolute voltages with respect to the device ground pin and include all overshoots due to system and/or tester noise. I 
attempt to test these values without suitable equipment and fixturing (See Notes on Testing). 

2. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 

3. Ice limits at temperature extremes are guaranteed by correlation to 25'C test limits. 


CAPACITANCE 


Parameter 


Symbol 

Description 

Test Conditions 

Typ. 

Units 

C|N 

Input Capacitance 

Vcc = 5.0 V, Ta = 25'’C 

5 

PF 

Gout 

Output Capacitance 

Vin/VquT = 2.0 V(g f = 1 MHz 

12 


Note: These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified where 
capacitance may be affected. 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (See Note 1) 


No. 

Parameter 

Symbol 

Parameter 

Description 

"A" Versions 

Standard Versions 

Units 

COM'L 

MIL 

COM'L 

MIL 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

1 

TAVPKH 

Address to PK (HIGH) Setup Time 

mM 






mm 


ns 

2 

TPKHAX 

Address to PK (HIGH) Hold Time 

0 


0 


Kl 


0 


ns 

3 

TPKHDQV1 

Delay from PK HIGH to Output Valid, for initially 
active outputs (HIGH or LOW) (Note 7) 

4 

10 

4 

13 

4 

13 

4 

15 

ns 

4 

TPKHPKL 

TPKLPKH 

PK Pulse Width (HIGH or LOW) 

15 


20 


20 


20 


ns 

5 

TGLDQV 

Asynchronous Output Enable LOW to Output Valid 
(HIGH or LOW) (See Note 3) 


22 


25 


25 


30 


6 

TGHDQZ 

Asynchronous Output Enable HIGH to Output 
HIGH-Z (See Notes 2 & 3) 


17 


22 


20 


25 


7 

TGSVPKH 

55 to PK HIGH Setup Time (See Note 4) 

■a 


■a 


■a 


B 


ns 

8 

TPKHGSX 

55 to PK HIGH Hold Time (See Note 4) 

0 


■■ 


0 


0 


ns 

9 

TPKHDQV2 

Delay from PKGHIGH to Output Valid, for initially 
High-Z outputs (See Note 4) 


17 


22 


20 


25 

ns 

10 

TPKHDQZ 

Delay from PK HIGH tou Output High-Z 
(See Notes 2 & 4) 


17, 


22 


20 


25 

ns 

11 

TILDQV 

Delay from T LOW to Output Valid (HIGH or LOW) 
(See Note 5) 


25 


30 


30 


35 

ns 

12 

TIHPKH 

Asynchronous I Recovery to PK (HIGH) 

(See Note 5) 

20 


25 


25 


30 


ns 

13 

TILIH 

Asynchronous i Pulse Width (LOW) (See Note 5) 

1^1 


121 




B 


ns 

14 

TISVPKH 

15 to PK HIGH Setup Time (See Note 6) 

1031 






B 


ns 

15 

TPKHISX 

15 to PK HIGH Hold Time (See Note 6) 

5 


5 


B 


5 


ns 


Notes; 1. Tests are performed with input transition time of 5 ns or less, timing reference levels of 1.5 V, and input pulse levels of 0 to 3.0 V, 
using test loads in A, B, &C. ' 

2. TGHDQZ and TPKHDQZ are measured to Steady State HIGH- 0.5 V and Steady State LOW +0.5 V output levels using the test 
load in C. 

3. Applies only if the architecture is configured for Asynchronous Enable. 

4. Applies only if the architecture word has been programmed for a Synchronous Enable in put. 

5. Applies only if the architecture word has been programmed for a Asynchronous Initializ e input. 

6. Applies only if the architecture word has been programmed for a Synchronous Initialize input. 

7. Minimum Delay times are guaranteed by design and supported by characterization data. 


DIAGNOSTIC MODE SWITCHING CHARACTERISTICS over operating range unless other specified 
(See Note 1) 


No. 

Parameter 

Symbol 

Parameter 

Description 

COM'L 

MiL 

Units 

Min. 

Max. 

Min. 

Max. 

16 

TSDVDKH 

Serial Data In to DK HIGH Setup Time 

25 


30 


ns 

17 

TDKHSDX 

Serial Data In to DK HIGH Hold Time 

0 


0 


18 

TMVPKH 

Mode to PK HIGH Setup Time 

35 


40 


19 

TPKHMX 

Mode to PK HIGH Hold Time 

0 


0 


20 

TMVDKH 

Mode to DK HIGH Setup Time 

35 


40 


21 

TDKHMX 

Mode to DK HIGH Hold Time 

0 


0 


22 

TDQVDKH 

Output Data In to DK HIGH Setup Time 

25 


30 


23 

TDKHDQX 

Output Data In to DK HIGH Hold Time 

0 


0 


24 

TDKHSQV 

Delay from DK HIGH to Serial Data Output (Shifting) 


30 


35 

25 

TSDVSQV 

Delay from SD Valid to SO Valid 
(Mode Input HIGH) 


25 


30 

26 

TDKHDKL 

TDKLDKH 

DK Pulse Width (HIGH or LOW) 

25 


25 


27 

TMHSQV 

TMLSQV 

Delay from Mode (HIGH or LOW) to SO Valid 


25 


30 


see also A-C TEST LOADS 
















































































































































































OUTPUTS 
DQ 0 - DQ 3 


OUTPUT ENPBLE 
GS 








Time Set 2—Using Synchronous Enable 


PDDRErSS 
fi0 - fll2 


VALID ADDF?ESS 


VALID ADDRESS 


OUTPUTS 
DQ 0 - DQ 3 


VALID OUTPUT 


VALID OUTPUT X ° 

__I /XOUTPUT 


INITIALIZE 

i 


Timing Set 3—Using Asynchronous Initialize 
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SWITCHING WAVEFORMS (Cont'd.) 

/-rr\h—@——rr 


ADDRESS 
fla - fil2 


UALID ADDRESS 


UALID ADDRESS 


CXJTPUTS 
DQ0 - DOs 


INITIALIZE 

Is 


VALID OUTPUT 


VALID OUTPUT 


Timing Set 4—Using Synchronous initiaiize 


ADDRESS 
Aa - Ri2 


^VALID ADDRE3^ 


OUTPUTS 
DQ 0 - DQ 3 


oincNosrxc clock 
DK 


SERIAL DATA IN 
SD 


SERIAL DATA OUT 
SO 


VALID OUTPUT 


VALID OUTPUT 






—®; 










~0—J 

/ 





y ^ VALID 

2^ _ 





_ ' VALID OUTPUT ^j^LID OUTPUT^ VALID OUTPUT 

Shift Data in Shadou Ragiatar I Load Pipalina Ragiatari 
Nornal Pipalina Operation From Shadow Ragiater 


VALID 

OUTPUT 


Timing Set 5—Diagnostic Test Mode (System Controi) 
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SWITCHING WAVEFORMS 



I Normal Pipaiino Qporation | Load Shadow Rogiater i Normal Pipolma Oparation 

From Outpute Shift Shadow Ragiator 

WF021950 


Timing Set 6—-Diagnostic Test Mode (System Observation) 




KEY TO SWITCHING WAVEFORMS 



WAVEFORM INPUTS 

MUST BE 
STEADY 

m MAY CHANCE 
FROM H TO L 

////// MAY CHANGE 
////// FROM LTOH 


DON'T CARE: 
ANY CHANGE 
PERMITTED 


WILL BE 
CHANGING 
FROM H TO L 


WILL BE 
CHANGING 
FROML TOH 


CENTER 
LINE IS HIGH 
IMPEDANCE 
“OFF** STATE 



A-C TEST LOADS 



50 pr s 600 n 



ISpF S 2400 0 



5 pr 5 600 n 


A. Output load for all AC Tests 
for DQ0-DQ3 except TGHDQZ 
and TPKHDQZ 


B. Output load for SO 


C. Output load for TGHDQZ and 
TPKHDQZ on Outputs DQ0-DQ3 


Notes; 1. All device test loads should be loaded within 2 " of device output pin. 

2. Si is open for Output Data HIGH to Hi-Z and Hi-Z to Output Data HIGH tests. Si is closed for all the AC tests. 

3. Load capacitance includes all stray and fixture capacitance. 


NOTES ON TESTING 

Incoming test procedures on these devices should be carefully 
planned, taking into account the high performance and output 
drive capabilities of the parts. The following notes may be 
useful: 

1. Ensure that adequate decoupling capacitance is employed 
across the device Vcc and ground terminals. Multiple 
capacitors are recommended, including a O.tpFarad or 
larger capacitor and a O.OlpFarad or smaller capacitor 
placed as close to the device terminals as possible. 
Inadequate decoupling may result in large variations of 


power supply voltage, creating erroneous function or tran¬ 
sient performance failures. 

2. Do not leave any inputs disconnected (floating) during any 
tests. 

3. Do not attempt to perform threshold tests under AC 
conditions. Large amplitude, fast ground current transients 
normally occur as the device outputs discharge the load 
capacitances. These transients flowing through the parasitic 
inductance between the device ground pin and the test 
system ground can create significant reductions in observ¬ 
able input noise immunity. 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

V|H 

1. 2. 3 

V|L 

1, 2, 3 

Vqh 

1. 2, 3 

VoL 

1. 2, 3 

l|H 

1. 2, 3 

l|L 

1. 2, 3 

isc 

1. 2, 3 

ICEX 

1, 2, 3 

icc 

1. 2, 3 


SWITCHING CHARACTERISTICS 



Parameter 



Parameter 


No. 

Symbol 

Subgroups 

No. 

Symbol 

Subgroups 



TSDVDKH 


TDKHSDX 


TMVPKH 


TPKHMX 


TMVDKH 


TDKHMX 


TDQVDKH 


TDKHDQX 


TDKHSQV 


TSDVSQV 


TDKHDKL 


TDKLDKH 


TMHSQV 


TMLSQV 


Functional 

Tests 


9, 10, 11 


9, 10, 11 


9, 10, 11 


9, 10, 11 


9, 10, 11 


9, 10, 11 


9, 10, 11 


9, 10, 11 


9, 10, 11 


9, 10, 11 


9, 10, 11 


9, 10, 11 


9, 10, 11 


9, 10, 11 


MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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INTRODUCTION 
NUMERICAL DEVICE INDEX 
FUNCTIONAL INDEX AND SELECTION GUIDE 


BIPOLAR PROGRAMMABLE 
READ ONLY MEMORY (PROM) 



BIPOLAR RANDOM-ACCESS 
MEMORIES (RAM) 


r 



MOS RANDOM-ACCESS 
MEMORIES (RAM) 


MOS ELECTRICALLY ERASABLE 1 ^ — 

PROGRAMMABLE ROM (EEPROM) 


MOS UV ERASABLE 
PROGRAMMABLE ROM (EPROM) 

6 


PACKAGING: THERMAL CHARACTERIZATION 
PACKAGE OUTLINES 
GENERAL INFORMATION 
SALES OFFICES 


7 





Bipolar Random-Access 
Memories (RAM) Index 

Am100415 1024x1 IMOX™ li ECL Bipolar RAM.3-1 

Am100470 4096x1 IMOX™ ECL Bipolar RAM;.3-23 

Am100474 1024x4 IMOX™ ECL Bipolar RAM.3-38 

Ami00480 16,384x1 IMOX™ ECL Bipolar RAM....;.3-49 

Am10415 1024x1 IMOX™ ECL Bipolar RAM. 3-7 

Ami 0469/Ami 00469 512x9 ECL Tag Buffer.3-16 

Ami 0470 4096 X 1 IMOX™ ECL Bipolar RAM.3-29 

Ami0474 1024x4 IMOX™ ECL Bipolar RAM.....3-44 

Am10480 16,384x1 IMOX™ ECL Bipolar RAM. 3-54 

Am21L50 512x9 TTL Low-Power Tag Buffer.....3-59 

Am2150 512x9 TTL Tag Buffer.3-62 

Am27LS00/01 Series 256-Bit Low-Power Schottky Bipolar RAM.3-69 

Am27LS02/27LS03 64-Bit Low-Power Inverting-Output Bipolar RAM. 3-77 

Am27LS06/27LS07 64-Bit Low-Power Noninverting-Output Bipolar RAM.3-93 

Am27S02/27S03 64-Bit Inverting-Output Bipolar RAM.3-85 

Am27S06/27S07 64-Bit Noninverting-Output Bipolar RAM.3-101 

Am31L01/31L01A 64-Bit Low Power Write Transparent, Inverting 

Output, Bipolar RAM..3-109 

Am3101/3101-1 64-Blt Write Transparent, Inverting Output, Bipolar RAM.3-117 

Am93L412/93L422 256 x 4-Bit Low-Power TTL Bipolar IMOX™ RAM.3-125 

Am93L415/Am93L425 1024x1 Bit TTL Bipolar IMOX™ RAM .3 1-43 

Am93L469 512x9 TTL Low-Power Tag Buffer.3-158 

Am93412/93422 256 x 4-Bit TTL Bipolar IMOX™ RAM.3-134 

Am93415/Am93425 1024x1 Bit TTL Bipolar IMOX™ RAM .3-150 

Am93469 512x9 TTL Tag Buffer.3-161 



























Am100415 

1024 X 1 IMOX™ II ECL Bipolar RAM 


DISTINCTIVE CHARACTERISTICS 


• Fast access time (8 ns typ.) — improves system cycle 
speeds 

• Enhanced output voitage level compensation providing 
6 X (improvement in) Vql and Vqh stability over supply 
and temperature ranges 

• Internally voltage and temperature compensated provid¬ 
ing flat AC performance 


• Outputs preconditioned during write cycle eliminating 
write recovery glitch 

• Emitter follower outputs — easy wire-ORing 

• Power dissipation decreases with increasing tempera¬ 
ture 


GENERAL DESCRIPTION 


The Am100415 is a fully decoded 1024-bit ECL RAM 
organized 1024 words by one bit. Bit selection is achieved 
by means of a 10-bit address, Aq through Ag. Easy memory 
expansion is provided by an active-LOW chip select (CS) 
input and an unterminated OR-tieable emitter follower 
output. 

An active-LOW write line (WE) controls the write/read 
operation of the memory. When the chip select and write 
lines are LOW, the data input (D|n) is written into the 
addressed memory word simuitaneously preconditioning 


the output so true data is present when the write cycle is 
complete. This preconditioning operation insures minimum 
write recovery times by eliminating the "write recovery 
glitch." 

Reading is performed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the noninverting output (Dout)- 

During the writing operation or when the chip seiect line is 
HIGH, the output of the memory goes to a LOW state. 



BLOCK DIAGRAM 


MODE SELECT TABLE 


o*»ouau 




L. f 




Input 

Output 

Mode 

CS 

WI 

Din 

DouT 

H 

X 

X 

L 

Not Selected 

L 

L 

L 

L 

Write "0" 

L 

L 

H 

L 

Write "1" 

L 

WEM 

X 

ESBl 

Read 


H = HIGH =-0.9 V 
L= LOW = -1.7 V 
X = Don't Care 


BD000640 


PRODUCT SELECTOR GUIDE 


Highlights of Key Performance Parameters (Commercial) 


Part Number 

Am100415-10 

Am100415A 

Am100415 

Address Access Time (tAA) 

10 ns 

15 ns 

20 ns 

Write Pulse Width (tyy) 

10 ns 

10 ns 

12 ns 

Write Recovery (tyvn) 

10 ns 

12 ns 

15 ns 

Chip Select Access/ 
Recovery (tACS/tRCS) 

8 ns 

8 ns 

8 ns 

Write Disable (tws) 

10 ns 

10 ns 

10 ns 

Power Supply (Iee) 

150 mA 

150 mA 

150 mA 


IMOX is a trademark of Advanced Micro Devices, Inc. 


Publication # Rev. 

Amendment 



0141B C 

/o 
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Issue Date: May 1986 



Am100415 






































CONNECTION DIAGRAMS 
Top View 



CD000920 


Note: Pin 1 is marked for orientation. 


LOGIC SYMBOL 


2- Hao 

3— jA, 
A 2 

I*® 
6 —J A4 



9 —► 

*6 

10 —► 

A? 

11 —» 

As 

12 —► 

A 9 




Vcc “ Pin 16 
Vee = Pin 8 


3-2 





















ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid 
Combination) is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


AM100415 -10 ^ 


C. J. 


E. OPTIONAL PROCESSING 

Blank = Standard processing 
B = Burn-in 


D. TEMPERATURE RANGE 

C = Commercial (0 to -t- 85°C) 


C. PACKAGE TYPE 

D = 16-Pin Ceramic DIP (CD 016) 
F= 16-Pin Flatpack (CF 016) 


B. SPEED OPTION 

-10 = 10 ns Address Access Time 
A = 15 ns Address Access Time 
Blank = 20 ns Address Access Time 


A. DEVICE NUMBER/DESCRIPTION 

Ami 00415 

1024x1 IMOX II ECU Bipolar RAM 


Valid Combinations 

AM 100415-10 

DC. DCB 

FC. FCB 

AM100415A 

Am100415 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 





ABSOLUTE MAXIMUM RATINGS 

Storage Temperature.-65 to +150°C 

Case Temperature with 

Power Applied.......55 to +125‘’C 

Vee Pin Potential to 

GND Pin.-7.0 V to +0.5 V 

Input Voltage (DC). Vee to +0.5 V 

Output Current (DC Output HIGH) ....-30 mA to +0.1 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these iimits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliabiiity. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature.0 to +85°C 

Supply Voltage.-5.7 V to -4.2 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


DC CHARACTERISTICS Vee = -4 5 V. Vcc = GND (Note 2) 


Parameter 

Symbol 

Parameter 

Description 

VOH 

Output Voltage HIGH 

VoL 

Output Voltage LOW 

VOHC 

Output Voltage HIGH 

VOLC 

Output Voltage LOW 

V|H 

Input Voltage HIGH 

V|L 

Input Voltage LOW 

l|H 

Input Current HIGH 

l|L 

Input Current LOW 

Chip Select (CS) 

All Other Inputs 

lEE 

Power Supply Current 
(Pin 8) 


Test Conditions 


VlN “ V|HA or V|LB 


B(Note Typ. A 
3) (Note 1) (Note 3) Units 


ViN “ V|hb or Vila 


Loading is 
50 n to -2.0 V 


Guaranteed Input Voltage HIGH for all inputs (Note 

4) 


Guaranteed Input Voltage LOW for all inputs (Note 

4) 


V|N ■= V|HA 




All Inputs and Outputs Open 


Notes: 1. Typical values are at Vee"~ 4.5 V, T “25°C and maximum loading. 

2. Output load - 50 n and 30 pF to -2.0 V 
T“Ta = 0 to +e5’C for Ceramic DIPS. 

Guaranteed with transverse air flow exceeding 400 linear F.P.M. and 2-minute warm-up period. Approximate resistance values of 
the package are; 

0JA (Junction to Ambient) = OO’C/Watt (still air) 

6ja (Junction to Ambient) - 50°C/Watt (at 400 F.P.M. air flow) 

T - Tc “ 0 to -t- 85°C for Flatpacks and Leadless Chip Carriers 
Ojc (Junction to Case) - 25°C/Watt 

3. Definition of symbols and terms used in this product specification; The relative values of the specified conditions and limits will be 
referenced to an algebraic scale. The extremities of the scale are: "A" the value closest to positive infinity, "B" the value closest 
to negative infinity. 

4. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do 
not attempt to test these values without suitable equipment. 
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SWITCHING TEST 
CIRCUIT 


SWITCHING TEST 
WAVEFORM 


KEY TO SWITCHING 
WAVEFORMS 


WAVEFORM INPUTS OUTPUTS 




tr = tf = 2S nt typ. 


~ WWW Sfo. 
UW f.-- 


DON'T CARE; CHANGING; 

ANY CHANGE STATE 

PERMITTED UNKNOWN 


CENTER 

DOES NOT LINE IS HIGH 

APPLY IMPEDANCE 

"OFF" STATE 


Rl = 50 ^2 termination of measurement system 
Cl = 30 pF (including stray jig capacitance) 


SWITCHING CHARACTERISTICS Vee = -4.27 to -4.73 V (Note 2) 


No. 

Parameter 

Symbol 

Parameter 

Description 

Test 

Conditions 


Am100415A-10 | 

Min. 

Typ. 

(Note 1) 

Max. 


Am100415A 


Typ. 


Am100415 

Min. 

Typ, 

(Note 1) 

Max. 


READ MODE 


1 

‘ACS 

Chip Select Access 

Time 

2 

tRCS 

Chip Select Recovery 
Time 

3 

tAA 

Address Access Time 

1 WRITE MODE 

4 

tw 

Write Pulse Width 
(to Guarantee Writing) 

5 

tWSD 

Data Setup Time 

Prior to Write 

6 

tWHD 

Data Hold Time 

After Write 

7 

tWSA 

Address Setup Time 
Prior to Write 

8 

tWHA 

Address Hold Time 

After Write 

9 

fwscs 

Chip Select Setup 

Time 

Prior to Write 


Measured at 50% 
of input to valid 
output (Vila 
VoL or V|HB for 
Voh) 


5 

8 

5 

8 



10 

6 


10 

1 

0 

2 

1 

0 

2 

1 

0 

3 

1 

0 


2 


Measured at 50% 
of input to valid 
output (Vila for 
VoL or V|hb for 
Voh) 


RISE TIME AND FALL TIME 



Output Rise Time 

Measured 

between 

Output Fall Time 

20% and 80% 
points 


CAPACITANCE 


C|N 

Input Pin Capacitance 

CouT 

Output Pin 

Capacitance 


Measure with a 
Pulse Technique 
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SWITCHING WAVEFORMS 


ADDRESS 

AflrAs 


CS 


DATA OUT 




\ 










M 




•CD—I 


■CD- 






CHIP READ A HIGH 

DESELECTED IN ADDRESS J 


READ A LOW 
IN ADDRESS K 


READ A HIGH 
IN ADDRESS L 


CHIP 

DESELECTED 


WF001173 


Read Mode 







Am10415 

1024 X 1 IMOX™ ECL Bipolar RAM 


DISTINCTIVE CHARACTERISTICS 


• Fast access time (8 ns typ.) — improves system cycle 
speeds 

• Fully compatible with standard voltage compensated 
10K series ECL — no board changes required 

• Internally voltage compensated providing flat AC perfor¬ 
mance 


• Outputs preconditioned during write cycle eliminating 
write recovery glitch 

• Emitter follower outputs — easy wire-ORing 

• Power dissipation decreases with increasing tempera¬ 
ture 


GENERAL DESCRIPTION 


The Am10415 is a fully decoded 1024-bit ECL RAM 
organized 1024 words by one bit. Bit selection is achieved 
by means of a 10-bit address, Aq through Ag. Easy memory 
expansion is provided by an active-LOW chip select (^) 
input and an unterminated OR-tieable emitter follower 
output. 

An active-LOW write line (WE) controls the write/read 
operation of the memory. When the chip select and write 
lines are LOW, the data input (D|n) is written into the 
addressed memory word simultaneously preconditioning 


the output so true data is present when the write cycle is 
complete. This preconditioning operation insures minimum 
write recovery times by eliminating the "write recovery 
glitch." 

Reading is performed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the noninverting output (Dout)- 

During the writing operation or when the chip select line is 
HIGH, the output of the memory goes to a LOW state. 



BLOCK DIAGRAM 


MODE SELECT TABLE 



BD000640 


I Input 

Output 

Mode 

C§ 

I WI I 

D|N 

□out 

H 

mm 

X 

L 

Not Selected 

L 

L 

L 

L 

Write "0" 

L 

L 

H 

L 

Write "1" 

L 

H 

X 

Dout 

Read 


H = HIGH 2^ -0.9 V 
L = LOW ^ -1.7 V 
X = Don't Care 


PRODUCT SELECTOR GUIDE 


Highlights of Key Performance Parameters 


Part Number 


Temperature Range 
Address Access Time (Iaa) 
Write Pulse Width (tw) 

Write Recovery (twa) 

Chip Select Access/ 
Recovery (tACs/tRcs) 

Write Disable (tws) 

Power Supply (Iee)_ 


Am10415-10 

c 

10 ns 
10 ns 
10 ns 


Am10415SA 

C 

15 ns 
10 ns 
12 ns 


8 ns 


8 ns 


10 ns 
-150 mA 


10 ns 
-150 mA 


Ami 0415A 
C 

20 ns 
12 ns 
15 ns 


Am10415-15 

M 

15 ns 
11 ns 
10 ns 


Am10415SA 

M 

20 ns 
13 ns 
12 ns 


8 ns 


10 ns 


10 ns 


10 ns 
-150 mA 


10 ns 
-165 mA 


10 ns 
-165 mA 


IMOX is a trademark of Advanced Micro Devices, Inc. 
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Publication # Rev. 

01419 D 

Issue Date: May 1986 


Ami 0415A 


M 


25 ns 


16 ns 


15 ns 


12 ns 


10 ns 


-165 mA 


Amendment 

/O 


Am10415 




















































































CONNECTION DIAGRAMS 
Top View 



LOGIC SYMBOL 


141 151 13 



LS000241 





















ORDERING INFORMATION 
Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 

AM10415 -10 D C B 


E. OPTIONAL PROCESSING 

Blank = Standard processing 
B = Burn-in 


D. TEMPERATURE RANGE 

M = Military* (-55 to -i-125''C) 
C “ Commercial (0 to -t- 75°C) 


C. PACKAGE TYPE 

D = 16-Pin Ceramic DIP (CD 016) 
F = 16-Pin Flatpack (CF 016) 


B. SPEED OPTION 

See Product Selector Guide 


Ami 0415 

1024x1 IMOX ECL Bipolar RAM 



* Military or Limited Military temperature 
range products are "NPL" (Non- 
Compliant Products List) or Non-MIL- 
STD-a83C Compliant products only. 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm avaiiability of specific vaiid 
combinations, to check on newly released valid combinations, 
and to obtain additionai data on AMD's standard military 
grade products. 
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ABSOLUTE MAXIMUM 

RATINGS 

OPERATING 

RANGES 

Storage Temperature. 

.-65 to +150‘'C 

Commercial (C) Devices 


Case Temperature with 


Temperature. 

.0 to +75^ 

Power Applied. 

.-55 to ■t-125°C 

Supply Voltage. 

.-5.46 V to -4.94 V 

Vee Pin Potential to GND Pin. 

Input Voltage (DC). 

Output Current (DC Output HIGH).... 

,...-7.0 V to +0.5 V 

..Vee to +0.5 V 

-30 mA to +0.1 mA 

Military (M) Devices 

Temperature. 

Supply Voltage. 

.-55 to +125'’C 

.-5.72 V to -4.68 V 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 

Operating ranges define those 

limits between which the 

at or above these limits is not implied. Exposure to absolute 

functionality of the device is guaranteed. 

maximum ratings for extended periods may affect device 



reliability. 




DC CHARACTERISTICS (Commercial)* Vee = “5.2 V, 

Vcc = GND (Note 2) 



Parameter 

Symbol 

Parameter 

Description 

Test Conditions 

VOH 

Output Voltage HIGH 

V|N = V|HA or V|LB 


VoL 

Output Voltage LOW 


Loading is 




50 n to -2.0 V 

VOHC 

Output Voltage HIGH 

ViN = V|HB or Vila 


Vote 

Output Voltage LOW 



V|H 

Input Voltage HIGH 

Guaranteed Input Voltage HIGH 
for All Inputs (Note 4) 

V|L 

Input Voltage LOW 

Guaranteed Input Voltage LOW 
for All Inputs (Note 4) 

l|H 

Input Current HIGH 

V|N ” V|HA 

l|L 

Input Current LOW 

Chip Select (CS) 

All Other Inputs 

V|N = V|LB 

lEE 

Power Supply Current 
(Pin 8) 

All Inputs and Outputs Open 


B Typ. A 

(Note 3) (Note1) (Note 3) 



C 


T- + 25“C 


T-+75'‘C 


C 


T = + 25‘’C 


T = + 75'’C 


C 


T- +25°C 


T = + 75'C 


T = 0°C 


T = +25'’C 


T-+75°C 


C 


T = +25°C 


T = + 75'C 


T-O'C 


T = + 25'C 


T = + 75'C 


T = 0 to + 75'’C 


Notes: 1. Typical values are at Vee“-5.2 V, T " 25°C and m«imum loading. 

2. Output load = 50 n and 30 pF to -2.0 V. T “ Ta = 0 to +75°C for Commercial DIPs. 

Guaranteed with transverse air flow exceeding 400 linear F.P.M. and 2-minute warm-up period. Approximate thermal resistance 
values of the package are: 

0JA (Junction to Ambient) = OO’C/Watt (still air) 

0JA (Junction to Ambient) = 50°C/Watt (at 400 F.P.M. air flow) 

T“Tc = 0to-i- TS'C for Flatpacks and Leadless Chip Carriers 
djc (Junction to Case) = 25°C/Watt 

3. Definition of symbols and terms used in this product specification: The relative values of the specified conditions and limits will be 
referenced to an algebraic scale. The extremities of the scale are: "A” the value closest to positive infinity, "B" the value closest 
to negative infinity. 

4. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do 
not attempt to test these values without suitable equipment. 

5. Operating specification with adequate time for temperature stabilization and transverse air flow exceeding 400 linear feet per 
minute. Conformance testing performed instantaneously where T = Tq. 

0JC 25°C/W (approximately) 


•See the last page of this spec for Group A Subgroup Testing information. 
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DC CHARACTERISTICS (Military)* Vee = -5.2 V, Vcc = GND (Note 5) 


Test Conditions 


V|N = V|HA or V|LB 


Parameter 

Symbol 

Parameter 

Description 

VoH 

Output Voltage HIGH 

VoL 

Output Voltage LOW 

VoHC 

Output Voltage HIGH 

VoLC 

Output Voltage LOW 

V|H 

Input Voltage HIGH 

V|L 

Input Voltage LOW 

l|H 

Input Current HIGH 

l|L 

Input Current LOW 

Chip Select (CS) 

All Other Inputs 

lEE 

Power Supply Current 
(Pin 8) 


B Typ. 

(Notes) (Notel) 


Loading is 
50 n to -2.0 V 


(Note 3) Units 


-870 


ViN = V|HB or Vila 


Guaranteed Input Voltage HIGH 
for All Inputs (Note 4) 


Guaranteed Input Voltage LOW 
for All Inputs (Note 4) 


V|N = V|HA 


V|N = ViLB 


T = + 125“C 


•See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST 
CIRCUIT 


SWITCHING TEST 
WAVEFORM 


KEY TO SWITCHING 
TEST WAVEFORM 


WAVEFORM INPUTS OUTPUTS 



L ^ "»• < -1.7 V 



If > tf ■ 2S nt typ. 


m 

M 






DON'T CARE: CHANCING: 

ANY CHANGE STATE 

PERMITTED UNKNOWN 


CENTER 

DOES NOT LINE IS HIGH 

APPLY IMPEDANCE 

"OFF" STATE 


Rl " 50 temination of measurement system 
Ct * 30 pF(including stray jig capacitance) 


SWITCHING CHARACTERISTICS* Vee = -5.46 to -4.94 V (Note 2) 


Parameter 

Parameter 

Symboi 

Description 


READ MODE 


•acs 


tAA 


WRITE MODE 


Chip Select 
Access Time 


Chip Select Recovery 
Time 


Address Access Time 


RISE TIME AND FALL TIME 


Output Rise Time 


Output Fall Time 


CAPACITANCE 


Ain10415-10 


Am10415SA 


Test 

Conditions 


Measured at 
50% of input to 
50% of output 


Typ. Typ. Typ. 

(Note 1 ) Max. Mln. (Note 1 ) Max. Min. (Note 1 ) Max. Units 


4 

tw 

Write Pulse Width 
(to Guarantee Writing) 

5 

tWSD 

Data Setup Time 

Prior to Write 

6 

tWHD 

Data Hold Time 

After Write 

7 

tWSA 

Address Setup Time 

Prior to Write 

8 

tWHA 

Address Hold Time 

After Write 

9 

twscs 

Chip Select Setup Time 
Prior to Write 

10 

tWHCS 

Chip Select Hold Time 
After Write 

11 

tws 

Write Disable Time 

mm 

tWR 

Write Recovery Time 



C|N 

Input Pin Capacitance 

CoUT 

Output Pin Capacitance 


50% of input to 
50% of output 


Measured 
between 20% 
and 80% points 


Measure with a 



*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING CHARACTERISTICS (Military)* Vee = -5.72 to -4.68 V (Note 5) 

No. 

Parameter 

Symbol 

Parameter 

Description 

Test 

Conditions 

Am10415-15 

Am10415SA 

Min. 

Typ. 

(Note 1) 

Max. 

Min. 

Typ. 

(Note 1) 

Max. 

1 READ MODE 

1 

‘ACS 

Chip Select Access 

Time 

Measured at 

50% of input to 
50% of output 


6 

10 


6 

10 

2 

tRCS 

Chip Select Recovery 
Time 


5 

10 


D 

10 

3 

tAA 

Address Access Time 


10 

mm 


10 


WRITE MODE 

4 

tw 

Write Pulse Width 
(to Guarantee Writing) 

tWSA ” twSA(Min.) 

11 

6 


16 

6 


5 

tWSD 

Data Setup Time 

Prior to Write 


2 

0 


4 

0 


6 

fWHD 

Data Hold Time 

After Write 


2 

0 


4 

0 


7 

tWSA 

Address Setup Time 

tw = tw(Min.) 

2 

0 


5 

3 


8 

tWHA 

Address Hold Time 

After Write 


2 



4 

0 


9 

twscs 

Chip Select Setup Time 
Prior to Write 

Measured at 

50% of input to 
50% of output 

2 

0 


4 

0 


10 

tWHCS 

Chip Select Hold Time 
After Write 

2 

0 


4 

0 


11 

tws 

Write Disable Time 


5 

MM 


5 

■El 

12 

tWR 

Write Recovery Time 


6 

■El 


6 

mm 

RISE TIME AND FALL TIME 


tr 

Output Rise Time 

Measured 
between 20% 
and 80% points 


2.5 



2.5 



tf 

Output Fall Time 


2.5 





1 CAPACITANCE 


C|N 

Input Pin Capacitance 

Measure with a 
Pulse Technique 


4 

5 


■ 4 

5 


CoUT 

Output Pin Capacitance 


7 

8 


7 

8 


•See the last page of this spec for Group A Subgroup Testing information. 


Am10415A | 


Min. 

Typ. 

(Note 1) 

Max. 

Units 



6 

12 

ns 


5 

12 

ns 


M 

mm 

ns 1 


16 

9 


ns 

4 

0 


ns 

4 

0 


ns 

5 

3 


ns 

4 

0 


ns 

4 

D 


ns 

4 

D 


ns 


5 

■El 

ns 


10 

mm 

ns 



2.5 


ns 


2.5 


ns 



4 

5 

PF 


7 

8 





















































































































SWITCHING WAVEFORMS 
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WF 001163 


Write Mode 


ADDRESS »nnnr— i ^ 



Aq“A ADDRC33 w J 


\ ___ 


L 


J 

/ --- 












BKVW 

1_ 





mmm 



BHBBI 

wmm 

■ 









CHIP READ A HIGH READ A LOW READ A HIGH CHIP 

DESELECTED IN ADDRESS J IN ADDRESS K IN ADDRESS L DESELECTED 


WF 001173 


Read Mode 






GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

VOH 

1, 2, 3 

VoL 

1, 2, 3 

VOHC 

1. 2. 3 

VOLC 

1. 2, 3 

V|H 

1. 2, 3 

V|L 

1. 2, 3 

l|H 

1, 2. 3 

1|L 

1, 2, 3 

lEE 

1. 2, 3 


SWITCHING CHARACTERISTICS 


No. 

Parameter 

Symbol 

Subgroups 

1 

‘ACS 

9, 10, 11 

2 

tRCS 

9, 10. 11 

3 

tAA 

9, 10, 11 

4 

tw 

9, 10, 11 

5 

tWSD 

9. 10, 11 

6 

tWHD 

9, 10, 11 



Parameter 

Symbol 

Subgroups 

tWSA 

9, 10, 11 

tWHA 

9, 10, 11 

twscs 

9, 10, 11 

tWHCS 

9, 10, 11 

tws 

9, 10, 11 

tWR 

9, 10, 11 



MILITARY BURN-IN 


Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am10469/Am100469 


Am10469/Am100469 


512x9 ECL Tag Buffer 


ADVANCE INFORMATION 


DISTINCTIVE CHARACTERISTICS 


• Fast address to comparator output (MISS) 

• Replaces six or more integrated circuits with a single 
device 

• On-chip parity generator and checker 


Easy horizontal and vertical expansion 

Fully ECL compatible in 10K and 100K versions 

Integrated reset feature 

24-pin ceramic DIP (400 Mil) and Flatpak packages 


GENERAL DESCRIPTION 


The Am10469/Ami 00469 Tag Buffer combines a 512x9 
memory with a comparator. An internal parity generator and 
parity checker guarantee that no misoperation occurs. 

The device has three operational modes; Compare, Write, 
and Reset. In Compare mode, data is compared to the 
contents of an address location. Write mode is used to 
store data. Reset mode is used to clear a single "valid bit" 
stream. 


The Tag Buffer is designed to be used in a cache memory 
system for the translation of virtual addresses to physical 
addresses. The device can also be used in the directory 
and data cache. It offers state-of-the-art technology perfor¬ 
mance, while combining the functions of six or more 
integrated circuits into a single device. 


BLOCK DIAGRAM 



Publication # Rev. 

07561 A 

Issue Date: May 1986 


Amendment 

/O 







CONNECTION DIAGRAM 
Top View 
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LOGIC SYMBOL 



Vcc “ Positive Supply 
= Ground 

Vee = Negative Supply 






PIN DESCRIPTION 


Aq-As Address (Inputs) 

Identifies memory locations. 

Dq-D/ Data (Inputs) 

During Compare cycle, eight bits of data are compared with 
address location given by Aq - Ae for equality. The result is 
indicated on the Comparator output pin, MISS. When W is 
LOW, data is written into the address location given by 
Aq - As. 

R Reset (Input, Active LOW) 

Resets D 3 to zero. 

S Chlj^Select (Input, Active LOW) 

When S is LOW, the device is activated. A HIGH on this 


input will disable the chip and force PE and MISS outputs 
LOW, allowing easy vertical expansion. 

W Write Enable (Input, Active LOW) 

Must be LOW to write Data (Dq - D 7 ) into location given by 
Aq-As. PE output is LOW and MISS output HIGH during 
Write cycle. 

MISS Comparator Miss (Output, Active HIGH) 

LOW when Data (D 0 -D 7 ) equals content of memory 
location specified by Aq-As. HIGH when mismatch occurs. 

PE Parity Error (Output, Active HIGH) 

HIGH when the nine bits of internal data do not constitute 
odd parity. 


FUNCTIONAL DESCRIPTION 

The Ami0469/Am100469 Tag Buffer has three modes of 
operation: Compare, Write, and Reset. These modes are 
described as follows. 

Compare Mode 

The eight bits of Data inputs are compared with the content of 
a given memory location for equality. The nine addre^ inputs 
define each memory location. In this mode, W and R inputs 
are HIGH, and S is LOW. If the eight bits of Data inputs are 
exactly the same as the eight bits of data in the given memory 
location, the MISS output will be LOW. If not, the MISS output 
will be HIGH. The parity bit out of the memory array is not 
compared. 


Write Mode 

The eight bits of data inputs and the one bit of parity are 
written into the RAM array when both 5 and W are LOW, and 
R is HIGH. The MISS output Is forced HIGH (the MISS output 
is associated with the output enable of the data cache). The 
Parity Error (PE) output is forced LOW. 

Reset Mode 

When R = LOW, S = LOW, and W = HIGH, a dedicated sec¬ 
tion of the entire array, D 3 , is reset to LOW. The PE output is 
forced LOW during reset. The MISS output is forced HIGH. All 
512 D 3 data bits are reset to a low state. The other seven bits 
in each address location may change to an undetermined 
state (HIGH or LOW). 


TABLE 1. FUNCTION TABLE 


INPUTS 

OUTPUTS 

DESCRIPTION 

S 

w 

R 

PE 

MISS 

H 

X 

X 

L 

L 

Disabled 

L 

H 

H 

H - Parity Error 

L = No Parity Error 

H = MISS 

L - MATCH 

Compare 

L 

H 

L 

L 

H 

Reset 

L 

L 

H 

L 

H 

Write 

L 

L 

L 

L 

H 

Illegal 


Key; H = HIGH 
L = LOW 
X = Don't Care 





ABSOLUTE MAXIMUM RATINGS 

Storage Temperature.-65 to +150°C 

Ambient Temperature with 

Power Appiied.-55 to +125®C 

Supply Voltage....-7.0 to +0.5 V 

DC Input Voltage. Vee to +0.5 V 

DC Output HIGH Current.-30 to +0.1 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

10K Commercial (C) Devices 

Temperature (Ta) .0 to +75°C 

Supply Voltage (Vee) .-5.46 to -4.94 V 

100K Commercial (C) Devices 

Temperature (Ta) .0 to +85°C 

Supply Voltage (Vee) .-5.7 to -4.2 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


DC CHARACTERISTICS over operating range unless otherwise specified (Note 1) 


Parameter 

Parameter 


Symbol 

Description 

Test Conditions (Note 3) 


Am10469 10K 512x9 ECL TAG BUFFER 


VoH Output Voltage HIGH 


VoL Output Voltage LOW 


VoHC Output Voltage HIGH 


Loading is 
50 n to -2.0 V 



VqlC Output Voltage LOW 


Input Voltage HIGH 


V|N = V|HA or V|LB 


V|N = ViHB or Vila 


Guaranteed Input Voltage HIGH 
for All Inputs (Note 2) 


Input Voltage LOW 


Input Current HIGH 


Input Current LOW 
Chip Select (CS) 


All Other Inputs 


Power Supply 
Current (Pin 12) 


Am100469 100K 512x9 ECL TAG 


Vqh Output HIGH Voltage 


VoL Output LOW Voltage 


VoHC Output HIGH Voltage 


VoLC Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input HIGH Current 


Input LOW Current 
Chip Select (S) 


All Other Inputs 


Power Supply 


Guaranteed Input Voltage LOW 
for All Inputs (Note 2) 


V|N = V|HA 




All Inputs and 
Outputs Open 


BUFFER 


V|N = V|HA or V|LB 


ViN = V|HB or Vila 


Guaranteed Input HIGH Voltage for 
All Inputs (Note 2) 


Guaranteed Input LOW Voltage for 
All Inputs (Note 2), 


V|N = V|ha 


Current (Pin 18) 


V|N = V|LB 


All Inputs and Outputs Open 


B (Note 4) 

A (Note 4) 

Min. 

Max. 


Ta = 0°C 


Ta = + 25°c 


Ta = + TS^C 


Ta = 0'>C 


Ta = +25°C 


Ta = +75°C 


Ta = o-C 


Ta “ + 25°C 


Ta = + 75°c 


Ta = 0°C 


Ta = +25°C 


Ta = +75'’C 


Ta » O'C 


Ta“+25'C 


Ta“+75'C 


Ta = 0X 


Ta = +25‘’C 


Ta = +75°C 


Ta = 0 to + 75'C 


Ta = 0 to +75°C 


Ta “ 0 to + 75°C 


Loading is 
50 n to -2.0 V 



Notes: 1. Guaranteed with transverse air flow exceeding 400 linear F.P.M. and two-minute warm-up period. Typical resistance values of the 
page are: 

0JA (Junction-to-Ambient) = OO’C/Watt (still air) 

0JA (Junction-to-Ambient) = 50°C/Watt (at 400 F.P.M. air flow) 

0JC (Junction-to-Case) = 25°C/Watt 

2. These are absolute voltages with respect to device ground pin and Include all overshoots due to system and/or tester noise. Do 
not attempt to test these values without suitable equipment. 

3. Ta = Tc for Flatpacks. 

4. Definition of symbols and terms used in this product specification: The relative values of the specified conditions and limits will 
be referenced to an algebraic scale. The extremities of the scale are: ”A" the value closest to positive infinity, "B" the value 
closest to negative infinity. 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 1) 


Compare Mode 



Parameter 

Symbol 


Parameter 

Description 


Iavmv 

Address to MISS 

tOVMV 

Data to MISS 

Iavpv 

Address to PE 

tSLMV 

S to MISS 

tSLPV 

5 to PE 

tSHML 

S to MISS Recovery 

tSHPL 

5 to PE Recovery 


Write Mode 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


Reset Mode 


19 


Write Pulse Width 


Address Setup 


Address to W Hold 


Data to W Setup 


Data to W Hold 


S Setup 


S Hold 



Write Recovery (MISS) 


W to PE 


Write Recovery (PE) 


R Pulse Width 


§ to R Setup 


S to R Hold 


W to R Setup 


W to R Hold 


R to MISS HIGH 


R to MISS Recovery 


R to PE Recovery 


Notes; 1. All Switching Characteristics are measured at 50% of input to valid output. 
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SWITCHING WAVEFORMS 
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Compare Mode 
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SWITCHING WAVEFORMS (Cont.) 
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Am100470 

4096 X 1 IMOX™ ECL Bipolar RAM 


DISTINCTIVE CHARACTERISTICS 


Fast access time (12 ns typ.) — improves system cycle 
speeds 

Enhanced output voltage level compensation providing 
6 X (improvement in) Vql and Vqh stability over supply 
and temperature ranges 

Internally voltage and temperature compensated provid¬ 
ing flat AC performance 


• Outputs preconditioned during write cycle eliminating 
write recovery glitch 

• Emitter foilower outputs — easy wire-ORing 

• Power dissipation decreases with increasing tempera¬ 
ture 


GENERAL DESCRIPTION 


The Ami 00470 is a fully decoded 4096-bit ECL RAM 
organized 4096 words by one bit. Bit selection is achieved 
by means of a 12-bit address, Aq through A^. Easy 
memory expansion is provided by an active-LOW chip 
select (^) input and an unterminated OR-tieable emitter 
follower output. 

An active-LOW write line (WE) controls the write/read 
operation of the memory. When the chip select and write 
lines are LOW, the data input (D|n) is written into the 
addressed memory word simultaneously preconditioning 


the output so true data is present when the write cycle is 
complete. This preconditioning operation insures minimum 
write recovery times by eliminating the 'write recovery 
glitch.’ 

Reading is performed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the noninverting output (Dqijt)- 

During the writing operation or when the chip select line is 
HIGH, the output of the memory goes to a LOW state. 



BLOCK DIAGRAM 


MODE SELECT TABLE 



-- 







Input 

Output 



WE 

Din 

□out 

Mode 

H 

X 

X 

L 

Not Selected 

L 

L 

L 

L 

Write "0" 

L 

L 

H 

L 

Write "1" 

L 

o 

mm 

Dout 

Read 


H = HIGH =-0.9 V 
L = LOW = -1.7 V 
X = Don't Care 


mr 

Ay A« A« Afo A|f 


PRODUCT SELECTOR GUIDE 


Highlights of Key Performance Parameters (Commerciai) 


Part Number 

Am100470SA 

Am100470A 

Address Access Time (tAA) 

15 ns 

25 ns 

Write Pulse Width (tw) 

15 ns 

20 ns 

Write Recovery (tyvR) 

8 ns 

10 ns 

Chip Select Access/ ' 

Recovery and Write Disable 

Times (tAcs. tRCS. tws) 

6 ns 

10 ns 

Power Supply (Iee) 

230 mA 

200 mA 


IMOX is a tradement of Advanced Micro Devices, inc. 


Publication # Rev. 




03225 C 

/O 
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CONNECTION DIAGRAMS 
Top View 



CD005331 


Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 


^ c* Dm wb 

*1 

*4 

*7 

^10 


LS002550 








ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 



A. DEVICE NUMBER/DESCRIPTION 

Am100470 

4096 X1 IMOX ECL Bipolar RAM 


Valid Combinations 


-E. OPTIONAL PROCESSING 

Blank - Standard processing 
B “ Burn-in 


- D. TEMPERATURE RANGE 

C “ Commercial (0 to +85°C) 


-C. PACKAGE TYPE 

D = 18-Pin Ceramic DIP (CD 018) 
F - 18-Pin Flatpack (CF 018) 


- B. SPEED OPTION 

SA = 15 ns tAA 
A = 25 ns tAA 


Valid Combinations 


AM100470SA 

AM100470A 


DC. DCB. 
FC, FCB 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 

Storage Temperature.-65 to +150®C Commercial (C) Devices 

Ambient Temperature with Temperature.0 to +85®C 

Power Applied..-55 to +125*0 Supply Voltage.-5.7 V to -4.2 V 

Vee Pin Potential to GND Pin.-7.0 V to +0.5 V 

Input Voltage (DC). Vee to +0-5 V Operating ranges define those limits between which the 

Output Current (DC Output HIGH) ....-30 mA to +0.1 mA functionality of the device is guaranteed. 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS Vee= -4.5 V, Vcc = GND (Note 2) 

B 

(Note 3) 

-1025 
-1810 
-1035 

-1165 

-1810 


0.5 
-50 

-200 
-230 

Notes: 1. Typical values are at Vee =-4.5V, T = 25°C and maximum loading. 

2. Output Load = 50 S2 and 30 pF to - 2.0 V 
T = Ta = 0 to +85®C for DIPs. 

Guaranteed with transverse air flow exceeding 400 linear F.P.M. and 2-minute warm-up period. Typical resistance 
values of the package are: 

0JA (Junction to Ambient) = OO^C/Watt (still air) 

0JA (Junction to Ambient) = 50'’C/Watt (at 400 F.P.M. air flow) 

T = Tc = 0 to +85*0 for Flatpacks and Leadless Chip Carriers. 

0JC (Junction to Case) = 25'’C/Watt 

3. Definition of symbols and terms used in this product specification: The relative values of the specified conditions and 
limits will be referenced to an algebraic scale. The extremities of the scale are: "A" the value closest to positive infinity, 
"B" the value closest to negative infinity. 

4. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester 
noise. Do not attempt to test these values without suitable equipment. 


Parameter 

Symbol 

Parameter 

Description 

Test Conditions 

VOH 

Output Voltage HIGH 

Vim ** ViHA or Vii r 


VOL 

Output Voltage LOW 

11^ * inM * II.D 

Loading is 

VoHC 

Output Voltage HIGH 

Vim = ViHR or Vii a 

50 n to -2.0 V 

VoLC 

Output Voltage LOW 

* n't • iriD * IL^ 


V|H 

Input Voltage HIGH 

Guaranteed Input Voltage HIGH for all 
inputs (Note 4) 

V|L 

Input Voltage LOW 

Guaranteed Input Voltage LOW for all 
inputs (Note 4) 

l|H 

Input Current HIGH 

V|N = V|HA 

l|L 

Input Current LOW 

Chip Select(C§) 

All Other Inputs 

m 

_) 

> 

II 

z 

> 

■ee 

Power Supply Current 

All Inputs and 

Am100470A 

(Pin 9) 

Outputs Open 

Am100470SA 
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SWITCHING TEST 
CIRCUIT 


SWITCHING TEST 
WAVEFORMS 


KEY TO SWITCHING 
WAVEFORMS 


r“ 

— o 

18 



Vcc 

1 


®OUT 

Vee 

cl i 


—i* 

J. 1 


Rl = 50 n termination of measurement system 
Cl = 30 pF (including stray jig capacitance) 



■ tf « iS nt typ. 


m 


WILL BE 
CHANGING 
FROM H TO L 


WILL BE 
CHANGING 
FROML TOH 


DON'T CARE; CHANGING; 

ANY CHANGE STATE 

PERMITTED UNKNOWN 


CENTER 

DOES NOT LINE IS HIGH 

APPLY IMPEDANCE 

"OFF" STATE 


SWITCHING CHARACTERISTICS Vee = -4.73 to -4.72 V (Note 2) 


Parameter 

Parameter 

Test 

Symbol 

Description 

Conditions 


No. 


READ MODE 


»ACS 


tAA 


WRITE MODE 


Am100470SA 

Min. 

Typ. 
(Note 1) 

Max. 


Am100470A 

Units 

Min. 

Typ. 

(Note 1) 

Max. 


Chip Select Access Time 

Measured at 50% of 
input to 50% of 

Chip Select Recovery 

Time 

Address Access Time 



4 

tw 

Write Pulse Width (to 
Guarantee Writing) 

5 

tWSD 

Data Setup Time Prior to 
Write 

6 

tWHD 

Data Hoid Time After 

Write 

7 

twSA 

Address Setup Time 

Prior to Write 

8 

tWHA 

Address Hoid Time After 
Write 

9 

twscs 

Chip Seiect Setup Time 
Prior to Write 

10 

tWHCS 

Chip Seiect Hold Time 

After Write 

11 

tws 

Write Disable Time 

12 

tWR 

Write Recovery Time 


RISE TIME AND FALL TIME 


Output Rise Time 


Output Fail Time 


CAPACITANCE 


C|N 

Input Pin Capacitance 

CouT 

Output Pin Capacitance 


Measured at 50% of 
input to 50% of 
output 


Measured between 
20% and 80% 
points 


Measure with a 
Puise Technique on 
a Sample Basis. 


10 


10 ns 
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Am10470 

4096 X 1 IMOX™ ECL Bipolar RAM 


DISTINCTIVE CHARACTERISTICS 


• Fast access time (12 ns typ.) — improves system cycle 
speeds 

• Fuliy compatible with standard voltage compensated 
10K series ECL — no board changes required 

• Internally voltage compensated providing flat AC perfor¬ 
mance 


• Outputs preconditioned during write cycle eliminating 
write recovery glitch 

• Emitter follower outputs — easy wire-ORing 

• Power dissipation decreases with increasing tempera¬ 
ture 


GENERAL DESCRIPTION 


The Ami0470 is a fully decoded 4096-bit ECL RAM 
organized 4096 words by one bit. Bit selection is achieved 
by means of a 12-bit address, Aq through A^. Easy 
memory expansion is provided by an active-LOW chip 
select (CS) input and an unterminated OR-tieable emitter 
follower output. 

An active-LOW write line (WE) controls the write/read 
operation of the memory. When the chip select and write 
lines are LOW, the data input (D|n) is written into the 
addressed memory word simultaneously preconditioning 


the output so true data is present when the write cycle is 
complete. This preconditioning operation insures minimum 
write recovery times by eliminating the "write recovery 
glitch." 

Reading is performed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the noninverting output (Dout)- 

During the writing operation or when the chip select line is 
HIGH, the output of the memory goes to a LOW state. 


BLOCK DIAGRAM 


MODE SELECT TABLE 




I_ 

OXTA INPUT OATAeNABia 

=1— 







Input 

Output 

Mode 

11 ^ 

1 ^ 

D|N 

Dout 

H 

X 

X 

L 

Not Selected 

L 

L 

L 

L 

Write "0" 

L 

L 

H 

L 

Write "1" 

L 

H 

X 

Dout 

Read 


H = HIGH = -0.9 V 
L= LOW = -1.7 V 
X = Don't Care 


Ay Aj Afi 


BD000660 


PRODUCT SELECTOR GUIDE 


Highlights of Key Performance Parameters 


Part Number 

Am10470SA 

Am10470-15 

Am10470SA 

Am10470A 

Am10470A 

Temperature Range 

C 

M 

M 

C 

M 

Address Access Time (tAA) 

15 ns 

15 ns 

20 ns 

25 ns 

30 ns 

Write Pulse Width (tw) 

15 ns 

15 ns 

18 ns 

20 ns 

22 ns 

Write Recovery (twR) 

8 ns 

10 ns 

10 ns 

10 ns 

12 ns 

Chip Select Access/Recovery 
(tACS/tRCS) 

8 ns 

10 ns 

10 ns 

10 ns 

15 ns 

Write Disable (tws) 

8 ns 

10 ns 

10 ns 

10 ns 

12 ns 

Power Supply (Iee) 

230 mA 

255 mA 

255 mA 

200 mA 

220 mA 


IMOX is a trademark of Advanced Micro Devices, inc. 
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03224 C /O 

Issue Date: May 1986_ 


3 


Am10470 

































































CONNECTION DIAGRAMS 
Top View 


OoOT I 1 

Aof" a 


_I Om 

w I B 


13 _| A,o 

« “Ia, 



CD009810 

Note: Pin 1 is marked for orientation. 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


AM10470 


SA 



E. OPTIONAL PROCESSING 

Blank = Standard processing 
B = Burn-in 


D. TEMPERATURE RANGE 

M = Military* (-55 to +125°C) 
C = Commercial (0 to +75°C) 


C. PACKAGE TYPE 

D - 18-Pin Ceramic DIP (CD 018) 
F = 18-Pin Flatpack (CF 018) 


-B. SPEED OPTION 

See Product Selector Guide 


A. DEVICE NUMBER/DESCRIPTION 

Ami 0470 

4096 X 1 IMOX ECL Bipolar RAM 


Valid Combinations 

AM10470SA 

DC, DCB, DMB 

FC. FCB, FMB 

AM10470A 

AM10470-15 

DMB. FMB 


‘Military or Limited Military temperature range products are 
"NPL" (Non-Compliant Products List) or Non-MIL-STD-883C 
Compliant products only. 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature.-65 to 150°C 

Case Temperature with 

Power Applied.. -55 to +125®C 

Vee Pin Potential to GND Pin.-7.0 V to +0.5 V 

Input Voltage (DC). Vee to +0.5 V 

Output Current (DC Output HIGH)... -30 mA to +0.1 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature.0 to +75°C 

Supply Voltage.- 5.46 V to - 4.94 V 

Military (M) Devices 

Temperature.-55 to +125°C 

Supply Voltage. .-5.72 V to -4.68 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


DC CHARACTERISTICS (Commercial)* Vee= -5.2 V, Vcc=GND (Note 2) 


Parameter 

Symbol 

Parameter Description 

VOH 

Output Voltage HIGH 

VoL 

Output Voltage LOW 

VoHC 

Output Voltage HIGH 

VOLC 

Output Voltage LOW 

V|H 

Input Voltage HIGH 

V|L 

Input Voltage LOW 

l|H 

Input Current HIGH 

l|L 

Input Current LOW 

Chip Select (C5) 

All Other Inputs 

Iee 

Power Supply Current 
(Pin 9) 


Test Conditions 


VlN = V|ha or V|lb 


Loading is 
50 n to-2.0 V 


ViN = Vihb or Vila 


Guaranteed Input Voltage HIGH 
for All Input (Note 4) 


Guaranteed Input Voltage Low 
for All Inputs (Note 4) 


V|N = V|HA 


V|N = V|LB 


All Inputs and 
Outputs Open 


C 


T=+25‘“C 


T= +75'C 


C 


T=+25“C 


T= + 75-0 


C 


T-+25‘‘C 


T = + TS^C 


C 


T=+25'>C 


T= + 75®C 


T^O'C 


T=+25'C 


T= + 75''C 


C 


T= + 25'C 


T = +75°C 


T = 0°C to + ys'c 


B Typ. A 

(Notes) (Notel) (Note3) 


-840 


Am10470A 
and Ami 0470 I T 


Am10470SA 



T = 0'’C 


T= + 75‘’C 


T = O'C 


Notes: 1. Typical values are at Vee = -5.2 V, Ta = 25°C and maximum loading. 

2. Output Load = 50 £2 and 30 pF to -2.0 V 

T=Ta = 0 to +75°C for Commercial DIPs. Guaranteed vwth transverse air flow exceeding 400 linear F.P.M. and 2- 
minute warm-up period. Approximate thermal resistance values of the package are; 
djA (Junction to Ambient) = 90°C/Watt (still air) 

0JA (Junction to Ambient) = 50°C/Watt (at 400 F.P.M. air flow) 

T = Tc=0 to + 75°C for Flatpacks and Leadless Chip Carriers. 

0JC (Junction to Case) = 25°C/Watt 

3. Definition of symbols and terms used in this product specification: The relative values of the specified conditions and limits will 
be referenced to an algebraic scale. The extremities of the scale are; "A" the value closest to positive infinity, "B" the value 
closest to negative infinity. 

4. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. 
Do not attempt to test these values without suitable equipment. 

5. Operating specification with adequate time for temperature stabilization and transverse air flow exceeding 400 linear 
feet per minute. Conformance testing performed instantaneously where T - Tq. 

0jc***25°9w (approximately). 


*See the last page of this spec for Group A Subgroup Testing information. 
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V|N " V|hA or V|LB 


DC CHARACTERISTICS (Military)* Vee = -5.2 V, Vcc = GND (Note 5) 


Test Conditions 


Ta"-55'’C 
Ta-+25"C 
Ta- + 125'’C 
Ta--55°C 
Ta-+25'’C 

, . Ta- + 125'C 

Loading is _ 

50 £2 to-2.0 V Ta--55’’C 
Ta-+25'C 
Ta- + 125°C 
Ta--55'>C 
Ta - + 25'“C 
Ta- + 125“C 


Ta--55'’C 


Ta-+25'’C 


Ta- + 125'C 


Ta--55'’C 


Ta - + 25'C 


Ta=- + 125'’C 


Ta = -55°C 


Parameter 

Symbol 

Parameter 

Description 

VOH 

Output Voltage HIGH 

VoL 

Output Voltage LOW 

VOHC 

Output Voltage HIGH 

VoLC 

Output Voltage LOW 

V|H 

Input Voltage HIGH 

V|L 

Input Voltage LOW 

l|H 

Input Current HIGH 

l|L 

Input Current LOW 

Chip Select (^) 

All Other Inputs 

Iee 

Power Supply Current 
(Pin 9) 


ViN “ Vihb or Vila 


Guaranteed Input Voltage HIGH 
for All Inputs (Note 4) 


Guaranteed Input Voltage LOW 
for All Inputs (Note 4) 


V|N “ Viha 


VlN = V|LB 


Ta^-SS'C 


B Typ. 

(Notes) (Notet) 


(Notes) Units 




All Inputs and 
Outputs Open 


Am10470SA 
Amt 0470-15 



pA 


170 pA 


Ta--55'’C 

-220 

-175 

Ta- + 125“C 


-1$0 

Ta--55'’C 

-255 

-200 


*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST 
CIRCUIT 


SWITCHING TEST 
WAVEFORM 


KEY TO SWITCHING 
WAVEFORMS 


WAVEFORM INPUTS 




tf s tf s 2S nt typ. 


S's. 

fJM 


DON’T CARE: CHANGING; 

ANY CHANGE STATE 

PERMITTED UNKNOWN 


CENTER 

DOES NOT LINE IS HIGH 

APPLY IMPEDANCE 

"OFF" STATE 


Rl " 50 Q, termination of measurement system 
Cl * 30 pF (including stray jig capacitance) 


SWITCHING CHARACTERISTICS (Commercial)* Vee = -5.46 to -4.94 V (Note 2) 


Parameter 

Symbol 


Parameter 

Description 


READ MODE 


WRITE MODE 


RISE TIME AND FALL TIME 


Output Rise Time 


Output Faii Time 


CAPACITANCE 


Am10470SA 


tACS 

Chip Select Access Time 

tRCS 

Chip Seiect Recovery Time 

tAA 

■ Address Access Time 


Test 

Conditions 


Measured at 50% 
of input to 50% of 
output 


4 

tw 

Write Pulse Width 
(to Guarantee Writing) 

5 

tWSD 

Data Setup Time 

Prior to Write 

6 

tWHD 

Data Hold Time 

After Write 

7 

fWSA 

Address Setup Time 

Prior to Write 

8 

tWHA 

Address Hoid Time 

After Write 

9 

twscs 

Chip Select Setup Time 

Prior to Write 

10 

tWHCS 

Chip Seiect Hoid Time 

After Write 

11 

tws 

Write Disabie Time 

mm 

tWR 

Write Recovery Time 


C|N 

input Pin Capacitance 

CouT 

Output Pin Capacitance 



Measured at 50% 
of input to 50% of 
output 


Measured between 
20% and 80% 
points 


Measure with a 
Puise Technique on 
a Sample Basis. 


*See the last page of this spec for Group A Subgroup Testing information. 


3-34 













































































































SWITCHING CHARACTERISTICS (Military) 






Am10470-15 

Am10470SA 

Am10470A 


No. 

Parameter 

Symbol 

Parameter 

Description 

Test 

Conditions 

Min. 

Typ. 

(Note 1) 

Max. 

Min. 

Typ. 

(Note 1) 

Max. 

Min. 

Typ. 

(Note 1) 

Max. 

Units 

I READ MODE 

1 

tACS 

Chip Select Access 

Time 



8 

10 


8 

10 


10 

15 

ns 

2 

ircs 

Chip Select Recovery 
Time 

of input to 50% 
of output 


8 

10 


8 

10 


10 

15 

ns 

3 

•aa 

Address Access Time 



12 

mm 


17 

UitM 


20 


ns 

I WRITE MODE 

4 

tw 

Write Pulse Width 

twSA"tWSA(Min) 

■a 

10 


■a 

14 



17 



5 

tWSD 

Data Setup Time 

Prior to Write 


3 

0 


3 

n 


5 

2 


ns 

6 

tWHD 

Data Hold Time 

After Write 


3 

0 


3 

D 


5 

2 


ns 

7 

tWSA 

Address Setup Time 

Prior to Write 

tw = tw (Min.) 

3 

0 


3 

D 


5 

2 


ns 

8 

tWHA 

Address Hold Time 


3 

0 


3 

0 


5 

2 


ns 

9 

twscs 

Chip Select Setup Tima 
Prior to Write 


3 

0 


3 

0 


5 

2 


ns 

10 

tWHCS 

Chip Select Hold Time 
After Write 

Measured at 50% 
of input to 50% 
of output 

3 



3 

D 


5 

2 


ns 

mm 

tws 

Write Disable Time 


8 

mm 


8 

■a 


10 

mm 

ns 

mm 

tWR 

Write Recovery Time 



8 

■a 


8 

■a 


10 

mm 


1 RISE TIME AND FALL TIME 


tr 

Output Rise Time 

Measured 
between 20% 
and 80% points 


2.5 



2.5 



2.5 


ns 


tf 

Output Fall Time 


2.5 



2.5 



2.5 


ns 

CAPACITANCE 


C|N 

Input Pin Capacitance 

Measure with a 
Pulse Technique 


n 

5 


a 

m 


4 

5 

PF 


Gout 

Output Pin Capacitance 

on a Sample 

Basis. 


7 

8 


7 

8 


7 

8 

•See the last page of this spec for Group A Subgroup Testing information. 


SWITCHING WAVEFORMS (Cont'd.) 


AorAs 


Din 




Door 


/ 




® 


©• 


M. 






a 






®- 




M. 






h-®-*l 


WF001163 


Write Mode 















































































































SWITCHING WAVEFORMS 



Read Mode 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

VOH 

1, 2, 3 

VoL 

1. 2, 3 

VOHC 

1. 2, 3 

VOLC 

1, 2, 3 

V|H 

1. 2. 3 

V|L 

1, 2, 3 

l|H 

1. 2, 3 

III 

1, 2. 3 

lEE 

1, 2, 3 


SWITCHING CHARACTERISTICS 


No. 

Parameter 

Symbol 

Subgroups 

No. 

Parameter 

Symbol 

Subgroups 

1 

tACS 

9, 10, 11 

7 

tWSA 

9, 10, 11 

2 

tRCS 

9, 10, 11 

8 

tWHA 

9. 10, 11 

3 

tAA 

9, 10, 11 

9 

twscs 

9, 10, 11 

4 

tw 

9, 10, 11 

10 

tWHCS 

9, 10, 11 

5 

twSD 

9, 10, 11 

11 

tws 

9, 10, 11 

6 

tWHD 

9, 10, 11 

12 

tWR 

9, 10, 11 


MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MlL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 















































Am10047- 


Am100474 

1024x4 IMOX"^^ ECL Bipolar RAM 


PRELIMINARY 


DISTINCTIVE CHARACTERISTICS 


• Fast access time (10 ns) — improves system cycle 
speeds. 

• Fully compatible with 10OK series ECL logic — no board 
changes required. 

• Enhanced output voltage level compensation providing 
6 X (improvement in) Vql and Vqh stability over supply 
and temperature ranges. 


• Internally voltage-compensated providing flat AC perfor¬ 
mance. 

• Emitter follower outputs — easy wire-ORing 

• Power dissipation decreases with increasing tempera¬ 
ture. 


GENERAL DESCRIPTION 


The Ami00474-10, Ami00474-15 and Ami00474-25 are 
fully decoded 4096-bit ECL RAMs, organized 1024 words 
by 4 bits. Word selection is achieved by means of a 10-bit 
address, Aq through Ag. Easy memory expansion is provid¬ 
ed by an active LOW chip select (CS) input and unterminat¬ 
ed OR-tieable emitter follower outputs. 

An active LOW write enable (WE) controls the write/read 
operation of the memory. When the chip select and write 


enable lines are LOW, the data inputs (D^ - D 4 ) are written 
into the addressed memory word. 

Reading is performed with the chip select line LOW and the 
write enable line HIGH. The information stored in the 
addressed word is read out on the noninverting outputs, 
Oi - O 4 . 

During the writing operation, or when the chip select line is 
HIGH, the output of the memory goes to a LOW state. 


BLOCK DIAGRAM 


MODE SELECT TABLE 


Dl O1 0> Oj 0, 0, 0, O4 


R/W I R/W I R/W I IVW 


Input Output 

^ I wl I Din Dout 


Not Selected 


Dout Read 


Aj A) 

BD000650 


H = HIGH 
L = LOW 
X = Don't Care 


PRODUCT SELECTOR GUIDE 


Highlights of Key Performance Parameters (Commercial) 









































DIP 


CONNECTION DIAGRAMS 
Top View 


Flatpak 



CD000940 CD006022 

Note: Pin 1 is marked for orientation. ‘Preliminary. Subject to Change. 

LOGIC SYMBOL* 


as M 1 2 3 22 



LS000262 


Vcc “ Pin 6 
VCCA = Pin 7 
VEE“Pin 18 
NC = Pin 16 

•Pin numbers apply to DIP. 
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ORDERING INFORMATION 
Standard Products 

AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


- E. OPTIONAL PROCESSING 

Blank - Standard processing 
B “ Burn-in 


-A. DEVICE NUMBER/DESCRIPTION 

Ami 00474 

1024x4 IMOX ECU Bipolar RAM 


-D. TEMPERATURE RANGE 

C - Commercial (0 to -i- 85“C) 


-C. PACKAGE TYPE 

D - 24-Pin Ceramic DIP (CD4024) 
F - 24-Pin Fiatpak (CFT024*) 


■ B. SPEED OPTION 

-10-10 ns Address Access Time 
-15-15 ns Address Access Time 
-25-25 ns Address Access Time 


•Preliminary. Subject to Change. 


Valid Combinations 


AM100474-10 
AMI 00474-15 


AM 100474-25 


DC. DCB 
FC, FCB 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature.-65 to +150°C 

Case Temperature with 

Power Applied.-55 to +125°C 

Vee Pin Potential to 

GND Pin....-7.0 V to +0.5 V 

Input Voltage (DC). Vee to +0-5 V 

Output Current (DC Output HIGH) ....-30 mA to +0.1 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices (Note 2) 

Temperature.0 to +85°C 

Supply Voltage.-5.7 V to -4.2 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


DC CHARACTERISTICS (Vee = -4.5 V, Vcc = GND (Note 2)) 


Parameter 

Symbol 

Parameter 

Description 

Test Conditions (Note 2) 

VOH 

Output Voltage HIGH 



VoL 

Output Voltage LOW 


Loading Is 

VOHC 

Output Voltage HIGH 


50 n to -2.0 V 

VoLC 

Output Voltage LOW 



V|H 

Input Voltage HIGH 

Guaranteed Input Voltage HIGH for All Inputs 
(Note 4) 

V|L 

Input Voltage LOW 

Guaranteed Input Voltage LOW for All Inputs 
(Note 4) * ' 

IlH 

Input Current HIGH ■. 

vin-Viha 


Input Current LOW 

Chip Select (CS) 

;i, Vi-'- 

V|N " V|L0 


l|L 

All Other Inputs 



lEE 

Power Supply 

All Inputs and 

Ami 00474-10 

Current (Pin 10) 

Outputs Open 

Ami 00474-15/-25 


(Note 3) (Note 1) | (Note 3) 



Notes; 1. Typical values are: 

Vee “ -4.5 V, Vcc = Vcca = GND, Ta = 25’C 

2. Output Load “ 50 JZ and 30 pF to -2.0 V, T = Ta = 0 to +85°C for DIPS. Guaranteed with transverse air flow exceeding 
400 linear F.P.M. and 2-minute warm-up period. Approximate resistance values of the package are: 

0JA (Junction-to-Ambient) = OO'C/Watt (still air) 

0JA (Junction-to-Ambient) = 50'’C/Watt (at 400 F.P.M. air flow) 

T = Tc“0 to +85'’C for Flatpak and LCC packages 
0JC (Junction-to-Case) = 25°C/Watt 

3. Definition of symbols and terms used in this product specification: The relative values of the specified conditions and 
limits will be referenced to an algebraic scale. The extremities of the scale are: "A” the value closest to positive infinity, 
"B" the value closest to negative infinity. 

4. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester 
noise. Do not attempt to test these values without suitable equipment. 
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SWITCHING CHARACTERISTICS Vee= -4.8 to -4.2 V, Vcc = GND (Note 2) 

No. 

Parameter 

Symbol 

Parameter 

Description 

Test 

Conditions 

Am100474-10 

Am 100474-15 

Aml00474-25 

Units 

Min. 

Typ. 

(Note 1) 

Max. 

Min. 

Typ. 

(Note 1) 

Max. 

Min. 

Typ. 
(Note 1) 

Max. 

READ MODE 

1 

•acs 

Chip Select 

Access Time 

Measured at 

50% of input to 
50% of output 



8 



8 



10 

ns 

2 

tRCS 

Chip Select Recovery 

Time 



8 



8 



10 

ns 

3 

tAA 

Address Access Time 



mm 



13 




mm 

WRITE MODE | 

4 

tw 

Write Pulse Width 
(to Guarantee Writing) 

•WSA = tWSA 
(Min.) 

12 



15 



B 



ns 

5 

tWSD 

Data Setup Time 

Prior to Write 


2 



2 



2 



ns 

6 

tWHD 

Data Hold Time 

After Write 


2 



2 



2 



ns 

7 

tWSA 

Address Setup Time 

Prior to Write 

tw ” tw (Min.) 

2 



2 



2 



ns 

8 

tWHA 

Address Hold Time 

After Write 


2 



2 



2 



ns 

9 

twscs 

Chip Select Setup Time 
Prior to Write 

Measured at 

50% of input to 
50% of output 

2 



2 



2 



ns 

10 

tWHCS 

Chip Select Hold Time 
After Write 

2 



2 



2 



ns 

■n 

tws 

Write Disable Time 



8 



8 



mm 

ns 

mm 

tWR 

Write Recovery Time 



mm 



mm 



wsm 

ns 

1 RISE TIME AND FALL TIME | 

O 

tr 

Output Rise Time 

Measured 
between 20% 
and 80% points 





2.5 





ns 

o 

t| 

Output Fall Time 


2.5 



2.5 



2.5 


1 CAPACITANCE | 

■a 

C|N 

Input Pin Capacitance 

Measured with a 
pulse technique 
on sample basis 


4 



4 



4 


PF 

m 

Gout 

Output Pin Capacitance 


7 



7 



7 



SWITCHING WAVEFORMS (Cont'd.) 


ADDRESS . ADOnc-J ^ 



Ag-Ag ADOnCooJ J 



os N 

L 



y- 








1 






■■BWV 

1_ 

mmm/n 


B\\V 

1_ 


mmm 

1 




■ 





[—@— 1 


BB 




CHIP READ A HIGH READ A LOW READ A HIGH CHIP 

DESELECTED IN ADDRESS J IN ADDRESS K IN ADDRESS L DESELECTED 

WF001173 


Read Mode 












































































































SWITCHING WAVEFORMS 







Am1047< 


Am10474 

1024x4 IMOX™ ECL Bipolar RAM 


PRELIMINARY 


DISTINCTIVE CHARACTERISTICS 


Fast access time (10 ns) improves system cycle speeds. 
Fully compatible with standard voltage-compensated 
10K series ECL —no board changes required. 
Enhanced output voltage level compensation providing 
6 X improvement in Vql and Vqh stability over supply 
and temperature ranges. 


Internally voltage-compensated providing flat AC perfor¬ 
mance. 

Emitter follower outputs — easy wire-ORing 
Power dissipation decreases with increasing tempera¬ 
ture. 


GENERAL DESCRIPTION 


The Am10474-10, Am10474-15 and Am10474-25 are fully 
decoded 4096-bit ECL RAMs, organized 1024 words by 4 
bits. Word selection is achieved by means of a 10-bit 
address, Aq through Ag. Easy memory expansion is provid¬ 
ed by an active LOW chip select (^) input and an 
unterminated OR-tieable emitter follower output. 

An active LOW write enable (WE) controls the write/read 
operation of the memory. When the chip select and write 


enable lines are LOW, the data inputs (D^ - D 4 ) are written 
into the addressed memory word. 

Reading is performed with the chip select line LOW and the 
write enable line HIGH. The information stored in the 
addressed word is read out on the noninverting outputs, 
Oi - O 4 . 

During the writing operation, or when the chip select line is 
HIGH, the output of the memory goes to a LOW state. 


BLOCK DIAGRAM 


MODE SELECT TABLE 


D, 0, D, O, 0, O, O4 0 « 


0 — 

A/W 

A/W 

A/W 

R/W 





1 



Input Output 
cs I WE I Pin Pout 

H X X L 
L L L L 


Pout Mode 

L Not Selected 

L Write "0” 

Write "1" 


Dout Read 


H = HIGH 
L = LOW 
X = Don't Care 


*3 
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PRODUCT SELECTOR GUIDE 


Highlights of Key Performance Parameters (Commercial) 



Part Number 

Am10474-10 

Am10474-15 

Am10474-25 

Address Access Time (Iaa) 

10 ns 

15 ns 

25 ns 

Write Puise Width (tw) 

12 ns 

15 ns 

25 ns 

Write Recovery (twR) 

14 ns 

17 ns 

27 ns 

Chip Seiect Access/ 

Recovery and Write DIsabie 

8 ns 

8 ns 

10 ns 

Times (tAcs. *RCS. tws) 




Power Supply (Iee) 

230 mA 

200 mA 

200 mA 



Publication # Rev. 

Amendment 

03231 D 

/O 

Issue Date: May 1986 











































CONNECTION DIAGRAM 
Top View 


LOGIC SYMBOL 



17 18 19 20 21 16 


17 I St 
It nwE 


Ao “ 

*3 

02 O3 

O 4 WE 


1024 x4 


*7 

ECL RAM 


0 , 

Oj O 3 

O4 


Note: Pin 1 is marked for orientation. 


VcCA = Pin 1 
Vcc = Pin 24 
Vee = Pin 12 
NC = Pin 10 


ORDERING INFORMATION 
Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


-E. OPTIONAL PROCESSING 

Blank = Standard processing 
B = Burn-in 

- D. TEMPERATURE RANGE 

C = Commercial (0 to +75°C) 

-C. PACKAGE TYPE 

D = 24-Pin Ceramic DIP (CD4024) 


I-B. SPEED OPTION 

-10 = 10 ns Address Access Time 
-15 = 15 ns Address Access Time 
-25 = 25 ns Address Access Time 

-A. DEVICE NUMBER/DESCRIPTION 

Ami 0474 

1024x4 IMOX ECL Bipolar RAM 


Valid Combinations 

AM10474-10 

AMI 0474-15 _ DC. DCB 

AM 10474-25 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ABSOLUTE MAXIMUM RATINGS OPERATI 

Storage Temperature.-65 to +150‘’C Commercial (C) Devices (r 

Case Temperature writh Temperature. 

Power Applied. .- 55 to +1 25’‘C Supply Voltage. 

Vee Pin Potential to GND Pin.-7.0 V to +0.5 V 

Input Voltage (DC). Vee to +0.5 V Operating ranges define I 

Output Current (DC Output HIGH) ....-30 mA to +0.1 mA functionality of the device 

Stresses above (hose listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

DC CHARACTERISTICS (Commercial) Vee = -5-2 V, Vcc = GND (Note 2) 


OPERATING RANGES 

Commercial (C) Devices (Note 2) 

Temperature.0 to +75^ 

Supply Voltage..-5.46 V to -4.94 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


Parameter 

Symbol 








Parameter 

Description 


Output Voltage HIGH 


Output Voltage LOW 


Output Voltage HIGH 


Output Voltage LOW 


Input Voltage HIGH 


Input Voltage LOW 


Input Current HIGH ■ 


Input Current LOW 
Chip Select (C5) 


All Other Inputs 


Power Supply 
Current (Pin 12) 


Test Conditions (Note 2) 


B Typ. A 

(Note3) (Hotel) (Note3) 


V|N *= V|HA or V|LB 


Loading is 
50 n to -2.0 V 


Vin = V|hb or Vila 



Guaranteed Input Voltage HIGH ' 
for All Inputs (Note 4) 


Guaranteed Input Voltage LOW 
for All Inputs (Note 4) 


All Inputs and 
Outputs Open 


Am10474-10 


Ami0474-15/-25 


Notes: 1. Typical values are: 

Vee = -5.2 V, Vcc “ Vcca = GND. Ta = 25'C 

2. Output Load = 50 n and 30 pF to -2.0 V, T “ Ta = 0 to + 75°C lor DlPs. Guaranteed with transverse air flow exceeding 400 linear F.P.M. and 
2-minute warm-up period. Approximate thermal resistance values of the package are: 

0JA (Junction-to-Ambient) = OO’C/Watt (still air) 

0JA (Junction-to-Ambient) = 50°C/Watt (at 400 F.P.M. air flow) 

T “ Tc = 0 to + 75°C for Flatpak and LCC packages 
6jC (Junction-to-Case) = 25°C/Watt 

3. Definition of symbols and terms used in this product specification: The relative values of the specified conditions and limits will be referenced 
to an algebraic scale. The extremities of the scale are: ”A" the value closest to positive infinity, "B" the value closest to negative infinity. 

4. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do not attempt 
to test these values without suitable equipment. 

5. Operating specification with adequate time for temperature stabilization and transverse air flow exceeding 400 linear feet per minute. 
' Conformance testing performed 0 = 25°C/w (approximately) 
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SWITCHING CHARACTERISTICS (Commercial) Vee = -5.46 V to -4.94 V, Vcc = GND (Note 2) 


Parameter 
No. Symbol 


READ MODE 


Parameter 

Description 



1 Am10474-10 

Am10474-15 

Am 10474-25 | 

Min. 

Typ. 

(Note 1) 

Max. 

Min. 

Typ. 

(Note 1) 

Max. 

Min. 

Typ. 

(Note 1) 

Max. 


tACS 

Chip Seiect 

Access Time 

<RCS 

Chip Select Recovery 
Time 


Measured at 
50% of input I 
50% of output 


10 I ns 


10 I ns 


tAA 


WRITE MODE 


Address Access Time 


4 

tw 

Write Pulse Width 
(to Guarantee Writing) 

5 

tWSD 

Data Setup Time 

Prior to Write 

6 

tWHD 

Data Hold Time 

After Write 

7 

*WSA 

Address Setup Time 

Prior to Write 

e 

tWHA 

Address Hold Tiriie 

After Write 

9 

twscs 

Chip Select Setup 

Time 

Prior to Write 

10 

tWHCS 

Chip Select Hold Time 
After Write 

11 

tws 

Write Disable Time 

12 

tWR 

Write Recovery Time 



Measured at 
50% of input t 
50% of output 


RISE TIME AND FALL TIME 
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SWITCHING TEST 
CIRCUIT 


SWITCHING TEST 
WAVEFORM 


KEY TO SWITCHING 
WAVEFORM 


WAVEFORM INPUTS OUTPUTS 


Vcc 



2, 3, 22. 23 

-O 4 

T 1 

Vee 

pi > 

M. T 5 



t,.» x^m2JBm Typ. 




M 


MAY CHANGE "'V- 
FROMLTOH 


DON'T CARE: CHANGING: 

ANY CHANGE STATE 

PERMITTED UNKNOWN 


CENTER 

DOES NOT LINE IS HIGH 

APPLY IMPEDANCE 

"OFF** STATE 


Rl « 50 n termination of measurement system 
Cl “ 30 pF (including stray jig capacitance) 
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Am100480 

16,384x1 IMOX™ ECL Bipolar RAM 
PRELIMINARY 


DISTINCTIVE CHARACTERISTICS 

• Fast access time (15 ns) — improves system cycle 
speeds. 

• Enhanced output voltage level compensation providing 
6X (improvement in) Vql and Vqh stability over supply 
and temperature ranges. 

• Internally voltage and temperature compensated provid¬ 
ing flat AC performance. 

• Fully compatible with 10OK series ECL logic - no board 
changes required. 

• Emitter follower outputs — easy wire-ORing 

• Power dissipation decreases with increasing tempera¬ 
ture. 

GENERAL DESCRIPTION 

The Am100480-15 and Ami 00480-25 are fully decoded 

16,384-bit ECL RAMs organized 16,384 words by one bit. 

Bit selection is achieved by means of a 14-blt address, Aq 
through Ais. Easy memory expansion is provided by an 
active LOW chip select (^) input and an unterminated OR 
tieable emitter follower output. 

An active LOW write enable (WE) controls the write/read 
operation of the memory. When the chip select and write 

enable lines are LOW, the data input (D|n) is written into the 
addressed memory word. 

Reading is performed with the chip select line LOW and the 
write enable line HIGH. The information stored in the 
addressed bit is read out on the noninverting output 
(Dout)- 

During the writing operation, or when the chip select line is 
HIGH, the output of the memory goes to a LOW state. 


BLOCK DIAGRAM 


MODE SELECT TABLE 




Input 

Output 


CS 

We 

Din 

Dout 

Mode 1 

H 

X 

X 

L 

Not Selected | 

L 

L 

L 

L 

Write "0" | 

L 

L 

H 

L 

Write "1" 

L 

H 

X 

Dout 

Read 


H = HIGH 
L = LOW 
X = Don't Care 


Ay Af A^A^AffAijAu 


BD000661 


PRODUCT SELECTOR GUIDE 
Highlights of Key Performance Parameters (Commercial) 


Part Number 

Am100480>15 

Am100480-25 

Address Access Time (tAA) 

15 ns 

25 ns 

Write Pulse Width (tw) 

15 ns 

25 ns 

Write Recovery (twR) 

18 ns 

20 ns 

Chip Select Access/ 
Recovery and Write Disable 
Times (tACSf fRCS. fws) 

8 ns 

10 ns 

Power Supply (Iee) 

220 mA 

200 mA 


IMOX Is a tradement of Advanced Micro Devices, Inc. 
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Publication # Qey, Amendment 
06875 B /O 

Issue Date: May 1986 


Ami00480 



























CONNECTION DIAGRAMS 
Top View 



=1 Vcc 
I D|N 

=3 CS 
1=3 WE 
=3 A,3 
=3 A,2 

=3 As 
CD006050 


Note: Pin 1 is marked for orientation. 


LOGIC SYMBOL 

2 3 4 s e 7 g e 11 12 13 14 15 ie 


Aq Aj A) A 4 

A4 A§ A7 Aj A^ A^g A(i 

A„ A„ 


1 

s 


16.364x1 

ECL RAM 

WE 

Dm 

Dour 



Vcc = Pin 20 

Vee = Pin 10 


ORDERING INFORMATION 
Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 

AM100460 -15 ^ J. 


- E. OPTIONAL PROCESSING 

Blank = Standard processing 
B = Burn-in 

- D. TEMPERATURE RANGE 

C = Commercial (0 to 85°C) 

-C. PACKAGE TYPE 

D = 20-Pin Ceramic DIP (CD 020) 
F = 20-Pin Flatpak (CF 020) 

- B. SPEED OPTION 

-15 = 15 ns 
-25 = 25 ns 


-A. DEVICE NUMBER/DESCRIPTION 

Ami 00480 

16,384x1 IMOX ECL Bipolar RAM 


_ Valid Combinations 

AM 100480-15 

AM 100480-25 FC,’ FCB 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature.-65 to +150'’C 

Case Temperature with 

Power Applied.-55 to +125°C 

Vee Pin Potential to GND Pin...-7.0 V to +0.5 V 

Input Voltage (DC). . Vee to +0.5 V 

Output Current (DC Output HIGH) ....-30 mA to +0.1 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices (Note 2) 

Temperature.0 to +85®C 

Supply Voltage.-5.7 V to -4.2 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


DC CHARACTERISTICS Vee = -4.5 V, Vcc = GND (Note 2) 


Parameter 

Symbol 


VOH 


VoL 


VOHC 


VoLC 


V|H 


Parameter 

Description 


Output Voltage HIGH 


Output Voltage LOW 


Output Voltage HIGH 


Output Voltage LOW 


Input Voltage HIGH 


Input Voltage LOW 


Input Current HIGH 


Test Conditions 

(Note 2) 



V|N “ V|HA or V|LB 

Loading is 

V|N = V|HB or Vila 

50 to -2.0 V 

Guaranteed Input Voltage HIGH for All Inputs 

(Note 4) 


Guaranteed Input Voltage LOW for All Inputs 

(Note 4) 


ViN'ViHA 


V|N ” V|lB 

All Inputs and 

Ami 00480-15 

Outputs Open 

Ami 00480-25 


B Typ. A 

(Note 3) (Note 1) (Note 3) Units 



Power Supply 
Current (Pin 10) 


Notes: 1. Typical values are: 

Vee = -4.5 V, Vcc = GND. Ta = 25°c 

2. Output Load = 50 and 30 pF to -2.0 V, Ta = 0 to +85°C (or DIPs. Guaranteed with transverse air flow exceeding 400 linear F.P.M. 
and 2-minuto warm-up period. Approximate resistance values of the package are: 

0JA (Junction-to-Ambient) = 90°C/Watt (still air) 

0JA (Junction-to-Ambient) = 50°C/Watt (at 400 F.P.M. air flow) 

Tc = 0 to + 85°C for Flatpak and LCC packages 
6jC (Junction-to-Case) = 25°C/Watt 

3. Definition of symbols and terms used in this product specification: The relative values of the specified conditions and limits will be referenced 
to an algebraic scale. The extremities of the scale are: "A" the value closest to positive infinity, ”B" the value closest to negative infinity. 

4. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do not attempt 
to test these values without suitable equipment. 
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SWITCHING CHARACTERISTICS Vee = -4.8 V to -4.2 V, Vcc-GND (Note 2) 






Am100480-15 

Am100480-2S 


No. 

Parameter 

Symbol 

Parameter 

Description 

Test Conditions 

Min. 

Typ. 

(Note 1) 

Max. 

Min. 

Typ. 

(Note 1) 

Max. 

Units 


READ MODE 


1 

tACS 

Chip Select Access Time 

Measured at 50% of 
input to 50% of output 



8 



mm 

ns 

2 

tRCS 

Chip Select Recovery Time 



8 



mm 

wm 

tAA 

Address Access Time 



15 




WRITE MODE 

4 

tw 

Write Pulse Width 
(to Guarantee Writing) 

tWSA " twSA (Min.) 

15 



25 



ns 

5 

tWSD 

Data Setup Time 

Prior to Write 


2 



5 



ns 

6 

tWHD 

Data Hold Time 

After Write 


3 



5 



ns 

7 

tWSA 

Address Setup Time 

Prior to Write 

tw = tw (Min.) 

2 



5 



ns 

8 

tWHA 

Address Hold Time 

After Write 


3 



5 



ns 

9 

twscs 

Chip Select Setup Time 

Prior to Write 

Measured at 50% of 
input to 50% of output 

2 



5 



ns 

10 

tWHCS 

Chip Select Hold Time 

After Write 

3 



5 



ns 

mm 

tws 

Write Disable Time 



8 



10 

ns 

mm 

tWR 

Write Recovery Time 



18 



msm 

ns 

RISE TIME AND FALL TIME 

mm 

tr 

Output Rise Time 

Measured between 

20 % and 80% points 


2.5 



2.5 


ns 

wm 

t| 

Output Fall Time 


2.5 



2.5 


CAPACITANCE 

IB 

C|N 

Input Pin Capacitance 

Measure with a pulse 
technique on sample 
basis 


4 



4 


PF 

IB 

COUT 

Output Pin Capacitance 


7 



7 



SWITCHING WAVEFORMS (Cont’d.) 


ADDRESS J ^ 

rmimwmmwmmm 


A^Aj ABPnCoo J y 




L 



y - 

mM 


^mw^wwmmmmmtm 

wmmmmmrni 








mmmih 


mm^wv 

1_ 

mmm/'A 


A\\V 

1_ 


wmiFm 

1 



mmm 

■ 








BmB 



CHIP READ A HIGH READ A LOW READ A HIGH CHIP 

DESELECTED IN ADDRESS J IN ADDRESS K IN ADDRESS L DESELECTED 


WF001173 


Read Mode 


























































































SWITCHING WAVEFORMS 




1 - 


AQrA9 

mm 

s( ) 

^♦!Aa«I 







D|N 



.♦:♦!♦!♦:♦!♦!♦!♦> 





© -I- 



-® 



V?I 


\ 

I-- ©-- 

— © —-- 

- r 

_ ) 




WMM£A 


ISwHH 

wKn. 




WiM 



wm 






—©^ 

B5i 

-1 

k®—1 


WF001163 

Write Mode 



3-53 






Am10481 


Am10480 

16,384x1 IMOX™ ECL Bipolar RAM 


PRELIMINARY 


DISTINCTIVE CHARACTERISTICS 


Fast access time (15 ns) — improves system cycle 
speeds. 

Fully compatible with standard voltage compensated 
10K series ECL — no board changes required. 
Internally voltage compensated providing flat AC perfor¬ 
mance. 


Enhanced output voltage level compensation providing 
6X improvement in Vql and Vqh stability over supply 
and temperature ranges. 

Emitter follower outputs — easy wire-ORing 
Power dissipation decreases with increasing tempera¬ 
ture. 


GENERAL DESCRIPTION 


The Ami0400-15 and Ami0480-25 are fully decoded 
16,384-bit ECL RAMs organized 16,384 words by one bit. 
Bit selection is achieved by means of a 14-bit address, Aq 
through A-o. Easy memory expansion is provided by an 
active LOW chip select (^) input and an unterminated OR 
tieable emitter follower output. 

An active LOW write enable (WE) controls the write/read 
operation of the memory. When the chip select and write 


enable lines are LOW, the data input (D|n) is written into the 
addressed memory word. 

Reading is performed with the chip select line LOW and the 
write enable line HIGH. The information stored in the 
addressed bit is read out on the noninverting output 
(Dqut)- 

During the writing operation, or when the chip select line is 
HIGH, the output of the memory goes to a LOW state. 



PRODUCT SELECTOR GUIDE 


Highlights of Key Performance Parameters (Commercial) 


Part Number 

Am10480-15 

Am10480-2S 

Address Access Time (Iaa) 

15 ns 

25 ns 

Write Pulse Width (tw) 

15 ns 

25 ns 

Write Recovery (twR) 

18 ns 

20 ns 

Chip Select Access/ 
Recovery and Write Disable 
Times (tACS. tRCS. tws) 

8 ns 

10 ns 

Power Supply (Iff.) 

220 mA 

200 mA 


Publication # Rev. 

06874 B 

Issue Date: May 1986 







































CONNECTION DIAGRAM 

LOGIC SYMBOL 


Top View 



I^OUT ^ 

• 

1 20 

~~l Vcc 


AoC 

2 19 

□ D,n 

2 3 4 5 6 7 8 9 11 12 13 14 



Aq A 2 A 3 A 4 

Aj Ae A 7 Ag Ag' A,o A„ 

1 

A ,2 A 73 

CS 


16,384x1 

ECL RAM 

wE 

D|N 

Dour 



Vee \_ 10 11 □ A, 

CD006040 

Note: Pin 1 is marked for orientation. 


Vcc “ Pin 20 
VEE = Pin 10 


ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


-E. OPTIONAL PROCESSING 

Blank - Standard processing 
B = Burn-in 



A. DEVICE NUMBER/OESCRIPTION 

Ami 0480 

16,384x1 IMOX ECL Bipolar RAM 


■ D. TEMPERATURE RANGE 

C “ Commercial (0 to + 75°C) 


-C. PACKAGE TYPE 

D = 20-Pin Ceramic DIP (CD 020) 


-B. SPEED OPTION 

-15-15 ns 
-25-25 ns 


Valid Combinations 

AM10480-15 
AM 10480-25 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on netNiy released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ABSOLUTE MAXIMUM RATINGS 

storage Temperature.-65 to +150®C 

Case Temperature with 

Power Applied.-55 to +125°C 

Vee Pin Potential to GND Pin.-7.0 V to +0.5 V 

Input Voltage (DC). Vee to +0.5 V 

Output Current (DC Output HIGH) ....-30 mA to +0.1 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices (Note 2) 

Temperature.0 to +75°C 

Supply Voltage.-5.46 V to -4.94 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


DC CHARACTERISTICS (Commercial) Vee = -5 2 V, Vcc = GND (Note 2) 


Parameter Parameter 

Symbol Description 



Vqh Output Voltage HIGH 



VoL Output Voltage LOW 



VoHC Output Voltage HIGH 



VOLC Output Voltage LOW 


Input Voltage HIGH 




Input Voltage LOW 


Input Current HIGH 


Input Current LOW 
Chip Select (S5) 


All Other Inputs 


Power Supply 
Current (Pin 10) 


Test Conditions (Note 2) 


B Typ. A 

(Notes) (Notel) (Note3) Units 


V|N ” V|ha or ViLB 


Loading is 
50 £2 to-2.0 V 


ViN = V(HB or Vila 


Guaranteed Inputs Voltage HIGH 
for All Inputs (Note 4) 


Guaranteed Input Voltage LOW 
for All Inputs (Note 4) 


V|N = V|HA 


All Inputs and 
Outputs Open 


Ami 0480-15 


Ami 0480-25 



T“0 to +75°C 


Notes; 1. Typical values are: 

Vee-5.2 V, Vcc ~ GND, Ta = 25'’C 

2. Output Load = 50 £2 and 30 pF to -2.0 V, T - Ta “ 0 to + 75°C for DIPs. Guaranteed with transverse air flow exceeding 400 linear F.P.M. 
and 2-minute warm-up period. Approximate thermal resistance values of the package are; 

0JA (Junction-to-Ambient) = 90°C/Watt (still air) 

Oja (Junction-to-Amblent) = 50°C/Watt (at 400 F.P.M. air flow) 

T = Tc = 0 to + 75°C for Flatpak and LCC packages Ojc (Junction-to-Case) - 25'’C/Watt 

3. Definition of symbols and terms used In this product specification: The relative values of the specified conditions and limits will be 
referenced to an algebraic scale. The extremities of the scale eu’e; "A" the value closest to positive infinity, "B" the value closest to negative 
infinity. 

4. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do not attempt 
to test these values without suitable equipment. 
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SWITCHING CHARACTERISTICS (Commercial) Vee = -5.46 to -4.94 V, Vcc = GND (Note 2) 



Parameter 

Parameter 


No. 

Symbol 

Description 

Test Conditions 


Am10480-15 


Typ. 

Min. (Note 1) 


Am10480-25 


Max. Min. 


READ MODE 


tACS 


tRCS 


‘aa 


WRITE MODE 


Chip Select Access Time 


Address Access Time 


__t: _I Measured at 50% of 

Chip Select Recovery Time 


4 

tw 

Write Pulse Width 
(to Guarantee Writing) 

5 

‘WSD 

Data Setup Time 

Prior to Write 

6 

tWHD 

Data Hold Time 

After Write 

7 

tWSA 

Address Setup Time 

Prior to Write 

8 

tWHA 

Address Hold Time 

After Write 

9 

twscs 

Chip Select Setup Time 

Prior to Write 

10 

tWHCS 

Chip Select Hold Time 

After Write 

11 

tws 

Write Disable Time 

mm 

tWR 

Write Recovery Time 


RISE TIME AND FALL TIME 


Output Rise Time 


Output Fall Time 


CAPACITANCE 


Input Pin Capacitance 


Output Pin Capacitance 



Measure with a pulse 
technique on sample 
basis 
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SWITCHING TEST 
CIRCUIT 


SWITCHING TEST 
WAVEFORM 


KEY TO SWITCHING 
WAVEFORMS 




tr - tf s 25 nt typ. 



Rl= 50 termination of measurement system 
Cl = 30 pF (including stray jig capacitance) 
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Am21L50 

512x9 TTL Low-Power Tag Buffer 


ADVANCE INFORMATION 


DISTINCTIVE CHARACTERISTICS 


45-ns address-to-comparator output (MATCH) 
Replaces six or more integrated circuits with a single 
device 

On-chip parity generator and checker 


One-third power consumption of the Am2150 
Fully TTL compatible 
Integrated reset feature 


GENERAL DESCRIPTION 


The Am21L50 Low-Power Tag Buffer combines a 512 x 9 
memory with a comparator. An internal parity generator and 
parity checker guarantee that no misoperation occurs. 

The device has three operational modes; Compare, Write, 
and Reset. In Compare mode, data is compared to the 
contents of an address location. Write mode is used to 
store data. Reset mode is used to clear a single 'valid bit' 
stream. 


The Tag Buffer is designed to be used in a cache memory 
system for the translation of virtual addresses to physical 
addresses. The device can also be used in the directory 
and data cache. It offers state-of-the-art technology perfor¬ 
mance, while combining the functions of six or more 
integrated circuits into a single device. 


BLOCK DIAGRAM 

D 



PC 

EVEN 





COMPfiRfiTOR 



MftTCH 
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Publication # Rev. Amendment 

08001 B 10 

Issue Date: June 1986 



Am21L50 














CONNECTION DIAGRAM 



Top Vie« 

nc 



AeC 

2 

23 

A4IZ 

3 

22 

A3C 

4 

21 

As c 

6 

20 

D3 c 

6 

19 

Dq LI 

7 

18 

Did 

8 

17 

DsC 

g 

16 

wtz 

10 

15 


11 

14 

GNDd 

12 

13 


14 IJ MATCH 
13 Z] g 


LOGIC SYMBOL 



CO 

< 

0 

< 


Do -07 


pg 

R 



S 

W 


MATCH 


Vcc = Positive Power Supply 
GND = Ground 
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PIN DESCRIPTION 


Aq-As Address (Inputs) 

Identifies memory locations. 

D 0 -D 7 Data (Inputs) 

During Compare cycle, eight bits of data are compared with 
address location given by Aq-As for equality. The result js 
indicated on the Comparator output pin, MATCH. When W 
is LOW, data is written into the address location given by 

Afl-Aa. 

R Reset (Input, Active LOW) 

Resets D 3 to zero (all 512 locations). 

S Chi? Select (Input, Active LOW) 

When S is LOW, the device is activated. A HIGH on this 
input will disable the chip and force PE and MATCH outputs 
LOW, allowing easy vertical expansion. 


W Write Enable (Input, Active LOW) 

Must be LOW to write Data (Dq-D/) into location given by 
Ao-Aa. MATCH is output HIGH during Write cycle. 

MATCH Comparator Match (Output, Active HIGH) 

HIGH when Data (Dq-D/) equals content of memory loca¬ 
tion specified by Ao-Aa. LOW when mismatch occurs. 

re Parity Error (Input/Output, Active LOW) 

LOW when the nine bits of internal data do not constitute 
even parity. If held LOW during Write Cycle, odd parity will 
be generated, forcing a parity error for that address upon 
output. 


FUNCTIONAL DESCRIPTION 

The Am21L50 Low-Power Tag Buffer has three modes of 
operation: Compare, Write, and Reset. These modes are 
described as follows. 

Confipare Mode 

The eight bits of Data inputs are compared with the content of 
a given memory location for equality. The nine address inputs 
define each memory location. In this mode, W and R inputs 
are HIGH, and S is LOW. If the eight bits of Data inputs are 
exactly the same as the eight bits of data in the given memory 
location, the MATCH output will be HIGH. If not, the MATCH 
output will be LOW. The parity bit is not compared. 


Write Mode 

The eight bits of data inputs and the one bit of parity are writ¬ 
ten into the RAM array when both S and W are LOW, and R is 
HIGH. The MATCH output is forced HIGH (the MATCH output 
is associated with the output enable of the data cache). Hold¬ 
ing the Parity Error (PE) LOW forces a Parity Error to be out¬ 
put during the later compare cycles. 

Reset Mode 

When R = LOW, S = LOW, and W = HIGH, a dedicated sec¬ 
tion of the entire array, D 3 , is reset to LOW. The PE output is 
forced LOW during reset. The MATCH output is forced HIGH. 
All 512 D 3 data bits are reset to a low state. The other seven 
bits in each address location may change to an undetermined 
state (HIGH or LOW). 


TABLE 1. FUNCTION TABLE 


INPUTS 

INPUT/OUTPUT 

OUTPUT 

DESCRIPTION 

S 

W 

R 

re (Note 1) 

MATCH 

H 

X 

X 

Input 

Output Disabled 

H (Forced) 

Chip Disabled 

L 

H 

H 

Output 

H = No Parity Error 

L = Parity Error 

H = MATCH 

L = MISS 

Compare 

L 

H 

L 

Output 

L 

H (Forced) 

Reset 

L 

L 

H 

Input 

H = Even Parity 

L = Odd Parity 

H (Forced) 

Write 

L 

L 

L 

Input 

Output Disabled 

H (Forced) 

Illegal 


Note: 1. PE is an open-collector output, requiring an external Pull-up Resistor. 

Key: H = HIGH 
L=LOW 
X = Don't Care 


TABLE 2. COMPARE CYCLE OUTPUT DESCRIPTION 


MATCH 

—^- 

PE 

DESCRIPTION 

L 

L 

Parity Error or After Reset 

L 

H 

Not Equal 

H 

L 

Undefined Error 

H 

H 

Equal 






ABSOLUTE MAXIMUM RATINGS 


OPERATING RANGES 


Storage Temperature .-65 to +150°C 

Ambient Temperature with 

Power Applied .-55 to +125°C 

Supply Voltage .-0.5 to +7.0 V 

DC Voltage Applied to Outputs.-0.5 to Vcc 

DC Input Voltage .-0.5 to +5.5 V 

DC Input Current .-30 to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


Commercial (C) Devices 

Temperature (Ta) .0 to +70°C 

Supply Voltage (Vcc) .+4.5 to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


DC CHARACTERISTICS over operating range unless otherwise specified 


Parameter 

Symbol 


VoH (MATCH) 


VoL (MATCH) 


V|H 


V|L 


VcL 


l|L 


l|H 


Isc (Note 1) 


Ice 


Parameter 

Description 


Output HIGH Voltage 


Output LOW Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input Clamp Voltage 


Input LOW Current 


Input HIGH Current 


Output Short-Circuit Current 


Supply Current 


Test 

Conditions 


loH = -2 mA 


Iql = 18 rnA 


lOL = 12 mA 


I|N = -10 mA 


V|N = 0 to 5.5 V 


V|N = 4.5 V 


• VoUT =0.0V 



Note: 1. No more than one output should be short circuited at a time. The duration of the short circuit should not be more than one second. 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 1) 


Parameter 

Symbol 


Compare Mode 


•avmv 


Parameter 

Description 



Write Mode 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


Reset Mode 


21 


Address to MATCH 


Data to MATCH 


Address to PE 


S to MATCH 


S to PE 


S to MATCH Recovery 


S to PE Recovery 


Write Pulse Width 


Address Setup 


Address to W Hold 




S to Select Hold 


W to MATCH 


Write Recovery (MATCH) 


Wto PE 


Write Recovery (PE) 


PE Input to W Setup 


R Pulse Width 


S to R Setup 


S to R Hold 


W to R Setup 


R to MATCH Recovery 


45.0 1 

ns 

25.0 

ns 

55.0 

ns 

25.0 

ns 

25.0 

ns 

25.0 

ns 

25.0 

ns 



Notes; 1. All Switching Characteristics are measured at 50% of input to valid output. Both input and output timings are referenced to 1.5 V. 
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SWITCHING WAVEFORMS (Cont’d) 



Write Mode 
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Am2150 


Ann2150 

512x9 TTL Tag Buffer 


ADVANCE INFORMATION 


DISTINCTIVE CHARACTERISTICS 


Fast address to comparator output (MATCH) 

Replaces six or more integrated circuits with a single 
device 

On-chip parity generator and checker 


Easy horizontal and vertical expansion 
Fully TTL compatible 
Integrated reset feature 

24-pin Ceramic DIP (300 Mil) and Flatpack packages 


GENERAL DESCRIPTION 


The Am2150 Tag Buffer combines a 512 x 9 memory with a 
comparator. An internal parity generator and parity checker 
guarantee that no misoperation occurs. 

The device has three operational modes; Compare. Write, 
and Reset. In Compare mode, data is compared to the 
contents of an address location. Write mode is used to 
store data. Reset mode is used to clear a single 'valid bit' 
stream. 


The Tag Buffer is designed to be used in a cache memory 
systeiT) for the translation of virtual addresses to physical 
addresses. The device can also be used in the directory 
and data cache. It offers state-of-the-art technology perfor¬ 
mance, while combining the functions of six or more 
integrated circuits into a single device. 















CONNECTION DIAGRAM 
Top View 

R C ^ ^ 24 □ Vcc 

A5 C 2 23 □ Ai 

A4 □ 3 22 □ Ao 

A3 □ 4 21 □ Ab 


PE 1=11 

GND C 12 


19=1 Ae 

10 HDg 
17 □ D4 
16 □ D7 

15 □ De 
14 □ MATCH 
13 □ g 


LOGIC SYMBOL 



00 

< 

0 

< 


D0-D7 


PE 

R 



s 


MATCH 

w 




Vcc = Positive Power Supply 
GND = Ground 
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PIN DESCRIPTION 


Aq-As Address (Inputs) 

Identifies memory locations. 

D 0 -D 7 Data (Inputs) 

During Compare cycle, eight bits of data are compared with 
address location given by Aq-As for equality. The result Js 
indicated on the Comparator output pin, MATCH. When W 
is LOW, data is written into the address location given by 

R Reset (Input, Active LOW) 

Resets D 3 to zero (all 512 locations). 

S Chl^Select (Input, Active LOW) 

When S is LOW, the device is activated. A HIGH on this 
input will disable the chip and force PE and MATCH outputs 
HIGH, allowing easy vertical expansion. 


W Write Enable (Input, Active LOW) 

Must be LOW to write Data (D 0 -D 7 ) into location given by 
Aq-As. match is output HiGH during Write cycle. 

MATCH Comparator Match (Output, Active HIGH) 

HIGH when Data (D 0 -D 7 ) equals content of memory loca¬ 
tion specified by Aq-As. LOW when mismatch occurs. 

^ Parity Error (Input/Output, Active LOW) 

LOW when the nine bits of internal data do not constitute 
even parity. If held LOW during Write Cycle, odd parity will 
be generated, forcing a parity error for that address upon 
output. 


FUNCTIONAL DESCRIPTION 

The Am2150 Tag Buffer has three modes of operation: 
Compare, Write, and Reset. These modes are described as 
follows. 

Compare Mode 

The eight bits of Data inputs are compared with the content of 
a given memory location for equality. The nin^ddre^ inputs 
define each memory location. In this mode, W and R inputs 
are HIGH, and § is LOW. If the eight bits of Data inputs are 
exactly the same as the eight bits of data in the given memory 
location, the MATCH output will be HIGH. If not, the MATCH 
output will be LOW. The parity bit is not compared. 


Write Mode 

The eight bits of data inputs and the one_bit of parity are writ¬ 
ten into the RAM array when both S and W are LOW, and R is 
HIGH. The MATCH output is forced HIGH (the MATCH output 
is associated with the output enable of the data cache). Hold¬ 
ing the Parity Error (PE) LOW forces a Parity Error to be out¬ 
put during the later compare cycles. 

Reset Mode 

When R = LOW, S = LOW, and W = HIGH, a debated sec¬ 
tion of the entire array, D 3 , is reset to LOW. The PE output is 
forced LOW during reset. The MATCH output is forced HIGH. 
All 512 Ds data bits are reset to a low state. The other seven 
bits in each address location may change to an undetermined 
state (HIGH or LOW). 


TABLE 1. FUNCTION TABLE 



INPUTS 

INPUT/OUTPUT 

OUTPUT 

DESCRIPTION 

BO 


PE (Note 1) 

MATCH 

H 

BH 

Input 

Output Disabled 

H (Forced) 

Chip Disabled 

L 

H 

H 

Output 

H = No Parity Error 

L = Parity Error 

H = MATCH 

L = MISS 

Compare 

L 

H 

L 

Output 

L 

H (Forced) 

Reset 

D 

B 

H 

Input 

H = Even Parity 

L = Odd Parity 

H (Forced) 

Write 

L 

B 

L 


H (Forced) 

lilegal 



Note: 1. PE is an open-collector output, requiring an external pull-up resistor. 

Key: H = HIGH 
L = LOW 
X = Don't Care 

TABLE 2. COMPARE CYCLE OUTPUT DESCRIPTION 
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ABSOLUTE MAXIMUM RATINGS 


OPERATING RANGES 


Storage Temperature . .-65 to +150°C 

Ambient Temperature with 

Power Applied .-55 to +125°C 

Supply Voltage .-0.5 to +7.0 V 

DC Voltage Applied to Outputs.-0.5 to Vcc Max. 

DC Input Voltage .-0.5 to +5.5 V 

DC Input Current ..-30 to+5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


Commercial (C) Devices 

Temperature (Ta) .0 to +70°C 

Supply Voltage (Vcc) .+4.5 to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


DC CHARACTERISTICS over operating range unless othenwise specified 


Parameter 

Symbol 


VoH (MATCH) 


VoL(MATCH) 


V|H 


V|L 


VcL 


l|L 


l|H 


Isc (Note 1) 


•cc 


Parameter 

Description 


Output HIGH Voltage 


Output LOW Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input Clamp Voltage 


Input LOW Cument 


Input HIGH Current 


Output Short-Circuit Current 


Supply Current 



Test 

Conditions 


Iqh = “2 mA 


loL — 36 mA 


Iql = 24 mA 


l|N = -10 mA 


ViN = 0 to 5.5 V 


V|N = 4.5 V 


VoUT =o.ov 


Note: 1. No more than one output should be short circuited at a time. The duration of the short circuit should not be more than one second. 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 1) 


Compare Mode 



Parameter 

Symbol 


Parameter 

Description 


Min. Max. Units 


'avmv 

Address to MATCH 

•dvmv 

Data to MATCH 

Uvpv 

Address to PE 

•SLMV 

§ to MATCH 

•SLPV 

S to PE 

fSHMH 

S to MATCH Recovery 

fSHPH 

S to PE Recovery 


Write Mode 


8 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


Reset Mode 


21 


tRLRH 


*SLRL 


tRHSH 


tWHRL 


tRHWL 


fRLMH 


tRHMX 


Notes; 1. All Switching Characteristics 


20.0 

ns 

10.0 

ns 

25.0 

ns 

10.0 

ns 

10.0 

ns 

10.0 

ns 

10.0 

ns 


Write Pulse Width 


Address Setup 


Address to W Hold 


Data to W Setup 


Data to W Hold 


S to Select Hold 


W to MATCH 


Write Recovery (MATCH) 


Wto PE 


Write Recovery (PE) 


PE Input to W Setup 


PE Input to W Hold 


R Pulse Width 


S to R Setup 


§ to R Hold 


W to R Setup 


W to R Hold 


R to MATCH HIGH 


R to MATCH Recovery 


are nteasured at 50% of input to valid output. Both input and output timings are referenced to 1.5 V. 
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Am27LS00/01 Series 

256-Bit Low-Power Schottky Bipolar RAM 


DISTINCTIVE CHARACTERISTICS 


• High speed • Output preconditioned during write to eliminate the write 

• Internal ECL circuitry for optimum speed/power perfor- recovery glitch 

mance over voltage and temperature • Available with three-state outputs or with open-collector 

outputs 


GENERAL DESCRIPTION 


The Am27LS00/01 Family is comprised of fully decoded 
bipolar random-access memories for use in high-speed 
buffer memories. The memories are organized 256-words 
by 1 -bit with an 8-bit binary address field and separate data 
in and data output lines. The memories have three active 
LOW chip select inputs and a three-state output 
(Am27LS00 devices) or open-collector output (Am27LS01 
devices). All inputs are buffered to present an input load of 
only 0.5 TTL unit loads. 


Read/write operation is controlled by an active LOW write 
enable input. When the write enable is LOW and the chip is 
selected the data on the data input is written into the 
location specified by the address inputs. During this opera¬ 
tion the output of the -1 device is active and inverts the 
value of Dl (Write Transparent Operation). The other 
devices disable the output during the period WE is low. 
Reading is accomplished by having the chip selected and 
the write enable input HIGH. Data stored in the location 
specified by the address inputs is read out and appears on 
the data output inverted. 


BLOCK DIAGRAM 


MODE SELECT TABLE 



Input 

Data Output 
Status DO (tn+ 1 ) 

Mode 



JEM 

O 

D 

mm 

Output Disabled 

No Selection 

n 

B 

B 

Inverted/Disabled* 

Write 'O' 

D 

B 

B 

Inverted/Disabled* , 

Write '1' 

D 

D 

X 

Selected Bit 
(Inverted) 

Read 


MM 


H = HIGH 
L = LOW 
X = Don't Care 


•Inverted = -1 Devices 
Disabled = All Other Devices 


BD000590 


3 


PRODUCT SELECTOR GUIDE 


Open Collector 
Part Number 

STD 

Am27LS01A 

Am27LS01 

Am27LS01A 

Am27LS01 

Write Transparent 


Am27LS01-1 


Am27LS01-1 

Three-State 
Part Number 

STD 

Am27LS00A 

Am27LS00 

Am27LS00A 

Am27LS00 

Write Transparent 


Am27LS00-1 


Am27LS00-1 

Access Time 

35 ns 

45 ns 

55 ns 

Temperature Range 

C 

C I M 

M 



Publication # Rev. 

Amendment 


03233 D 

/O 
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Am27LS00/01 Series 


















































CONNECTION DIAGRAM 
Top View 


Aq A, NC Mbc *2 




‘Same pinouts apply to both Ceramic DIP and Flatpack. 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 



Aq A^ A2 A3 A4 A5 Ag A7 
CS 


256WX1-BIT 

RAM 


DO 


■HWE 


LS 000201 


Vcc = Power Supply 
GND = Ground 





ORDERING INFORMATION (Cont'd.) 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 



E. OPTIONAL PROCESSING 

Blank = Standard Processing 
B = Burn-in 


D. TEMPERATURE RANGE 

C = Commercial (0 to -i- 70°C) 


C. PACKAGE TYPE 

P = 16-Pin Plastic DIP (PD 016) 

D = 16-Pin Ceramic DIP (CD 016) 

F = 16-Pin Flatpak (CF 016) 

L = 20-Pin Ceramic Leadless Chip Carrier (CL 020) 


B. SPEED OPTION 

A = 35 ns (Taa) 
Blank = 45 ns (T/OO 


Am27LSOO/27LSOO-1 Series 
Three-State Bipolar RAMs 
Am27LS01/27LS01-1 Series 


Open-Collector Bipolar RAMs 


Valid Combinations 

AM27LS00 

PC, PCB, 

DC, DCB, 

FC, FCB, 

LC, LCB 

AM27LS00A 

AM27LS00-1 

AM27LS01 

AM27LS01A 

AM27LS01-1 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with M1L-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with M1L-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by 
a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 


A. DEVICE NUMBER/DESCRIPTION 

Am27LSOO/27LSOO-1 Series 
Three-State Bipolar RAMs 
Am27LS01/27LS01-1 Series 
Open-Collector Bipolar RAMs 


Valid Combinations 

AM27LS00 

/BEA, 

/BFA, 

/B2C 

AM27LS00A 

AM27LS00-1 

AM27LS01 

AM27LS01A 

AM27LS01-1 


E. LEAD FINISH 

A “ Hot Solder DIP 
C ■= Gold 


D. PACKAGE TYPE 

E = 16-Pin Ceramic DIP (CD 016) 

F = 16-Pin Flatpack (CF 016) 

2 = 20-Pin Ceramic Leadless Chip Carrier (CL 020) 


C. DEVICE CLASS 

/B = Class B 


B. SPEED OPTION 

A = 45 ns (Taa) 
Blank = 55 ns (Taa) 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 




ABSOLUTE MAXIMUM RATINGS 

storage Temperature.,.-65 to +150'’C 

Ambient Temperature with 

Power Applied...-55 to +125°C 

Supply Voltage to ground potential 

(Pints to Pin8) continuous..,.-0.5 V to +7.0 V 

DC Voltage Applied to Outputs 

for High Output State.-0.5 V to+ Vcctmax 

DC Input Voltage.-0.5 V to +Vcc 

Output Current, into Outputs.30 mA 

DC Input Current. .-30 mA to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature.0 to + 75°C 

Supply Voltage.+4.75 V to +5.25 V 

Military (M) Devices 

Temperature.-55 to +125°C 

Supply Voltage. .+4.5 to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

See Note 4 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 



Parameter 

Description 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Level 


Input LOW Level 


Input LOW Current 


Input HIGH Current 


Output Short Circuit 
Current 


Power Supply Current 


Input Clamp Voltage 


Test Conditions 


Vcc “ Min.. Ioh°-5.2 mA 

V|N = V|H or V|L loH = -2.0 mA 


Vcc “ Min., 

V|N “ V|H or ViL 


Iql “ 16 mA 


Guaranteed input logical HIGH voltage for all Inputs 
(Note 3) 


Guaranteed input logical LOW voltage for all Inputs 
(Note 3) 


Vcc “ Max., V|N = 0.40, V 


Vcc “ Max., V|N = 2.7 V 


Vcc “ Max., VoUT “ 0.0 V 


All inputs “GND 
Vcc " Max. 


Vcc “Min., I|n=- 18 mA 


VC5 •= V|H or VwE “ V|L 
VouT“2.4 V 


VCS " V|H or V^ •= V|L 
VoUT “ 0.4 V, Vcc ” Max. 


Notes: 1. Typical limits are at Vcc = 5.0V and Ta = 25”C. 

2. This applies to three-state devices only. 

3. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do 
not attempt to test these values without suitable equipment. 

4. Operating Specification with adequate time for temperatur e stabilization and transverse air flow exceeding 400 linear feet per 
minute. Conformance testing performed instantaneously where Ta = Tc=Tj 0jA = 44-59° c/w (with moving air) for ceramic 
DIPs.0jC= 10-17' c/w for flatpack or leadless chip carriers. 


Output Leakage Current 



* See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST* 
CIRCUIT 


SWITCHING TEST 
WAVEFORM 


KEY TO SWITCHING 
WAVEFORMS 





* See notes 3, 4, and 5 following Switching Characteristics table. 


SWITCHING CHARACTERISTICS over operating range unless othenwise specified* 


Parameter 

Symbol 


tPLH(A) 


tPHL(A) 


tpzH(C5) 


tpZL(CS) 


tpzH(WE) 


tpzL(WE) 



Parameter 

Description 


Delay from Address to Output 


Delay from Chip Select (LOW) to 
to Active Output and Correct Data 


Delay from Write Enable (HIGH) 
to Active Output and Correct Data 


Setup Time Address (Prior 
to Initiation of Write) 


Hold Time Address (After 
Termination of Write) 


Setup Time Data Input (Prior 
to Termination of Write) 


Hoid Time Data Input (After 
Termination of Write) 


Min Write Enable Pulse Width 
to Insure Write 


Deiay from Chip Select (HIGH) 
to Inactive Output (Hi-Z) 


Deiay from Write Enable (LOW) 
to Inactive Output (HI-Z) (Note 6) 


Am27LS00A/01A Family 

Am27S00/O1 Family 

I C Devices 

M Devices 

C Devices 

M Devices | 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


35 


45 


45 


55 


25 


25 


25 


30 


35 


45 


45 


55 

0 


5 


0 


5 


0 


5 


0 


5 


25 


30 


30 


35 


0 


5 


0 


5 


25 


30 


30 


35 



25 


25 


25 


30 


30 


40 


30 


40 


11 I tpw(WE) 


tPHZfCS) 


tpLz(CS) 


tpLz(WE) 


tPHZfWE) 


Notes: 1. Typical limits are at Vcc = 5.0 V and Ta = 25°C. 

2. Output is preconditioned to data in (inverted) during write to insure correct data is present on all outputs when write is terminated. 
(No write recovery glitch.) 

3- tPLH(A) and tpHL(A) are tested with S closed an d Cl = 50 pF with both input and output timing referenced to 1.5 V. 

4. For open collector, all delays from write EnablefWE) o r Chip Select(CS) inputs to the Data Output(DouT). tPLZ(WE), tpLZ(C5). 
tpzL(WE) and tpzL(CS) are measured with S closed and Cl = 50 pF and with both the input and output timing referenced to 1.5 V. 

5. For 3-state output, tpzH(WE) and tpzH(CS) are measured with S open. Cl = 50 pF and with both the input and output timing 
referenced to 1.5 V. tpzL(WE) and tpzL(CS) are measured with S closed. Cl = 50 pF and with both the input and output timing 
referenced to 1.5 V. tpHz(WE) and tpHz(^) are measured witji^open and Cl< 5 pF and are measured between the 1.5 V level 
on the input and the Vqh - 500 mV level on the output. TpLzfWE) and TpLz(C5) are measured with S closed and Cl < 5 pF and 
are measured between the 1.5 V level on the input and the Vql +500 mV level on the output. 

6. Does not apply to -1 devices. 


*See the last page of the spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS 


WRITE MODE 



i^2h<^ei max 

WF001091 


Write Cycle Timing. The cycle is initiated by an address change. After ts(A) max, the write enable may begin. The chip 
select must also be LOW for writing. Following the write pulse, th(A) max must be allowed before the address may be 
changed again. The output will be inactive (floating for the Am27LS00A/00) while the write enable is LOW. Ordinarily, 
the chip select should be LOW during the entire write pulse. 


READ MODE 



OUTPUT READ A HIGH READ A LOW IN DISABLE ENABLE READ A HIGH 

DISABLED IN ADDRESS j ADDRESS k OUTPUT OUTPUT IN ADDRESS I 


WF001100 


Switching delays from address and chip select inputs to the data output. For the Am27LS00A/00, Am27LS00-1 A/00-1 
disabled output is "OFF," represented by a single center line. For the Am27LS01A/01, Am27LS01-1A/01-1, a disabled 
output is HIGH. 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

VOH 

1. 2, 3 

VoL 

1, 2, 3 

V|H 

1. 2. 3 

V|L 

1. 2, 3 

l|L 

1, 2, 3 

l|H 

1, 2, 3 

isc 

1, 2. 3 

Icc 

1 , 2, 3 

VCL 

1, 2, 3 

ICEX 

1, 2. 3 


SWITCHING CHARACTERISTICS 


Parameter 


Parameter 


Symbol 

Subgroups 

Symbol 

Subgroups 

tPLH (A) 

9, 10, 11 

ts (Dl) 

9, 10, 11 

tpHL (A) 

9, 10, 11 

th (Dl) 

9, 10, 11 

tpzH (CS) 

9, 10, 11 

tpw (WE) 

9, 10, 11 

tpzL (CS) 

9, 10, 11 

tPHZ (^) 

9, 10, 11 

tpzH (WE) 

9, 10, 11 

tpLZ (CS) 

9, 10, 11 

tpzL (WE) 

9, 10, 11 

tpLZ (WE) 

9, 10, 11 

ts (A) 

9, 10, 11 

tpHZ (WE) 

9. 10, 11 

th (A) 

9, 10, 11 





MILITARY BURN-IN 


Military burn-in is in accordance with the current revision of MlL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am27LS02/27LS03 

64-Bit Low-Power Inverting-Output Bipolar RAM 


DISTINCTIVE CHARACTERISTICS 


• Fully decoded 16 word x 4-bit low-power Schottky 
RAMS 

• Low Power 

• Internal ECL circuitry for optimum speed/power perfor¬ 
mance over voltage and temperature 


• Output preconditioned during write to eliminate write 
recovery glitch 

• Available with open-collector outputs (Am27LS02) or 
with three-state outputs (Am27LS03) 

• Pin-compatible replacements for 74LS289, (use 
Am27LS02); for 74LS189, (use Am27LS03) 


GENERAL DESCRIPTION 


The Am27LS02 and Am27LS03 are 64-bit RAMs built using 
Schottky diode clamped transistors in conjunction with 
internal ECL circuitry and are ideal for use in scratch pad 
and high-speed buffer memory applications. Each memory 
is organized as a fully decoded 16-word memory of 4 bits 
per word. Easy memory expansion is provided by an active 
LOW chip select (CS) input and open-collector OR tieable 
outputs (Am27LS02) or three-state outputs (Am27LS03). 

An active LOW Write line (WE) controls the writing/reading 
operation of the memory. When the chip select and write 
lines are LOW the information on the four data inputs Do to 


D 3 is written into the addressed memory word and precon¬ 
ditions the output circuitry so that correct data is present at 
the outputs when the write cycle is complete. This precon¬ 
ditioning operation insures minimum write recovery times by 
eliminating the "write recovery glitch." 

Reading is performed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the four inverting outputs 5o to 53 . 

During the writing operation or when the chip select line is 
HIGH the four outputs of the memory go to an inactive high- 
impedance state. 



BLOCK DIAGRAM 



BD000551 


MODE SELECT TABLE 


Input 

Data Output 
Status O 0 -O 3 

Mode 

CS 

WI 

L 

L 

Output Disabled 

Write 

L 

H 

Selected Word 
(Inverted) 

Read 

H 

X 

Output Disabled 

Deselect 


H = HIGH 
L = LOW 
X = Don't Care 


PRODUCT SELECTOR GUIDE 


Access Time 

55 ns 

• 65 ns 

Ice 

35 mA 

38 mA 

Temperature Range 

C 

M 

Open Collector 

Am27LS02 

Three-State 

Am27LS03 



Publication # Rev. 

Amendment 


08062 A 

/O 
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CONNECTION DIAGRAM 
Top View 



CD000831 



NC QND NC O2 D2 


CD000891 


Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 



Oq D, O2 

‘>3 

WE 





A2 




A3 

Ofl 0, ©2 
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ORDERING INFORMATION (Cont'd.) 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Vaiid 
Combination) is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 

AM27LS02 .C. J. 


E. OPTIONAL PROCESSING 

Blank = Standard processing 
B = Burn-in 


D. TEMPERATURE RANGE 

C = Commercial (0 to -t- 75°C) 


C. PACKAGE TYPE 

P = 16-Pin Plastic DIP (PD 016) 
C= 16-Pin Ceramic DIP (CD 016) 


B. SPEED OPTION 

Not Applicable 


A. DEVICE NUMBER/DESCRIPTION 

Am27LS02 

Low-Power, Open Collector, Inverting-Output Bipolar RAM 
Am27LS02 

Low-Power, Three-State, Inverting-Output Bipolar RAM 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 


Valid 

Combinations 

AM27LS02 

PC, PCB, 

AM27LS03 

DC, DCB 




ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) products are 
processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderabllity, or surface 
treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 

AM27LS03 /B E A 


E. LEAD FINISH 

A = Hot Solder DIP 
C = Gold 


D. PACKAGE TYPE 

E = 16-Pin Ceramic DIP (CD 016) 

F = 16-Pin Ceramic Flatpack (CF 016) 
2 “ 20-Pin Ceramic Leadless Chip 
Carrier (CL 020) 


C. DEVICE CLASS 

/B “ Class B 


B. SPEED OPTION 

Not Applicable 


A. DEVICE NUMBER/DESCRIPTION 

Am27LS02 

Low-Power, Open-Collector, Inverting-Output Bipolar RAM 
Am27LS03 

Low-Power, Three-State, Inverting-Output Bipolar RAM 


Valid Combinations 

M27LS02 

/BEA, 

/BFA 

/B2C 

AM27LS03 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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ABSOLUTE MAXIMUM RATINGS 

storage Temperature.-65 to +150®C 

Ambient Temperature with 

Power Applied.-55 to +125°C 

Supply Voltage.-0.5 V to +7.0 V 

DC Voltage Applied to Outputs.-0.5 V to +Vcc 

DC Input Voltage.-0.5 V to +5.5 V 

Output Current into Outputs.20 mA 

DC Input Current.-30 mA to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature.0 to +75°C 

Supply Voltage.+4.75 V to +5.25 V 

Military (M) Devices 

Temperature.-55 to +125°C 

Supply Voltage.+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


See Note 5 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 

Parameter 

Description 

VOH 
(Note 2) 

Output HiGH 

Voitage 

VOL 

Output LOW 

Voltage 

V|H 

Input HIGH Level 

V|L 

Input LOW Level 

IlL 

Input LOW Current 

l|H ■ 

Input HIGH 

Current 

isc 

(Note 2) 

Output Short 

Circuit Current 

ice 

Power Supply 

Current 

VCL 

Input Clamp 

Voltage 

ICEX 

Output Leakage 
Current 


Am27LS02/27LS03 


Vcc ” Min., 

V|N ” V|H or V|L 


Vcc “ Min., 

V|N “ V|H or V|L 


Test Conditions 


lOH ”-5.2 mA 


lOH “ -2.0 mA 


Iol” 8 mA 


lot ” to mA 


Guaranteed Input Logical HIGH 
Voltage for All Inputs (Note 3) 


Guaranteed Input Logical LOW 
Voltage for All Inputs (Note 3) 


Vcc ” Max., 
V|N - 0.40 V 


WE, Dff-Da. A 0 -A 3 


CS 


Vcc ” Max., V|N - 2.7 V 


Vcc ” Max., 

VoUT “ 0.0 V (Note 4) 


All Inputs “GND 
Vcc ” Max. 


Vcc “Min., IlN”-!® mA 


VC5 ” V|H or V97E“V|L 
VoUT “ 2.4 V, Vcc “ Max. 


VCS” V|H or VWE” ViL 
VoUT “ 0.4 V. Vcc “ Max. 


Notes: 1. Typical limits are at Vcc = 5.0 V and Ta“25'’C. 

2. This applies to three-state devices only. 

3. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do 
not attempt to test these values without suitable equipment. 

4. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 

5. Operating specifications with adequate time for temperature stabilization and transverse air flow exceeding 400 linear 
feet per minute. Conformance Testing performed instantaneously where Ta = Tc = Tj. 

0JA ** 50°9w (with moving air) for ceramic DIPs. 

0JC 10-17°9W for flatpack and leadless chip carrier. 



*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST 
CIRCUIT 


SWITCHING TEST 
WAVEFORM 


KEY TO THE SWITCHING 
WAVEFORMS 





SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 



Am27LS02/Am27LS03 


Parameter 

Symbol 


tPLH(A) 


tPHL(A) 


tPZH(C5) 


tpzL(CS) 


tPZH(WE) 


tpZL(WE) 


ts(A) 


th(A) 


ts(DI) 


th(DI) 


tpw(WE) 


tpHzfCS) 


tpLZ(CS) 


tPLZ(WE) 


tPHZ(WE) 


Parameter 

Description 


Delay from Address to Output 


Delay from Chip Select (LOW) to Active 
Output and Correct Data 


Delay from Write Enable (HIGH) 
to Active Output and Correct Data 
(Write Recovery - See Note 1) 


Setup Time Address (Prior to- Initiation of Write) 


Hold Time Address (After Termination of Write) 


Setup Time Data Input (Prior to Termination of Write) 


Hold Time Data Input (After Termination of Write) 


Min Write Enable Pulse Width to Insure Write 


Delay from Chip Select (HIGH) to 
Inactive Output (Hl-Z) 


Delay from Write Enable (LOW) 
to Inactive Output (Hl-Z) 



Notes; 1. Output is preconditioned to data in (inverted) during write to insure correct data is present on all outputs when write is terminated. 
(No write recovery glitch.) 

2. tpLH(A) and tpHL(A) are tested with Si closed and Cl= 30 pF with both input and output timing referenced to 1.5 V. 

3. For open collector, all delays from Write Enable (WE) or Chip Select (C5) inputs to the Data Output (Dqut). tpLzfWE). tpLz(C§), 
tpzL(WE) and tpzL(C5) are measured with Si closed and Cl = 30 pF and with both the input and output timing referenced to 1.5 V. 

4. For 3-state output, tpzH(^) and tpzH('55) are measured with Si open. Cl = 30 pF and with both the input and output timing 
referenced to 1.5 V. tpzLfWE) and tpzL(^) ate measured with Si closed. Cl = 30 pF and with both the input and output timing 
referenced to 1.5 V. tpnzfWE) and tpnz(C5) are measured with Si open and Cl < 5 pF and are measured between the 1.5 V level 
on the input to the Vqh -500 mV level on the output. tpLzfWE) and tpLz(C5) are measured with Si closed and Cl < 5 pF and are 
measured between the 1.5 V level on the input and the Vql+SOO mV level on the output. 


*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS 







Write Mode 

Write Cycle Timing. The cycle is initiated by an address change. After ts{A)min, the write enable may begin. The chip 
select must also be LOW for writing. Following the write pulse, th(A)min must be allowed before the address may be 
changed again. The output will be inactive (floating for the Am27LS03) while the write enable is (WE) LOW. 



Read Mode 

Switching delays from address and chip select inputs to the data output. For the Am27LS03 disabled output is 
"OFF", represented by a single center line. For the Am27LS02, a disabled output is HIGH. 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

VOH 

1. 2. 3 

VoL 

1. 2. 3 

V|H 

1. 2. 3 

V|L 

1. 2. 3 

l|L 

1. 2. 3 

l|H 

1. 2. 3 

isc 

1. 2, 3 

icc 

1. 2. 3 

VcL 

1. 2, 3 

ICEX 

1. 2. 3 


SWITCHING CHARACTERISTICS 



Parameter 

Symbol Subgroups 


tPLH(A) 


tPHL(A) 


tpZH(C§) 


tpzL(^) 


tpZH(WE) 


tpzL(WE) 



9, 10. 11 


9, 10. 11 


9. 10. 11 


9, 10. 11 


9, 10. 11 


No. 

Parameter 

Symbol 

Subgroups 

9 

ts(DI) 

9. 10, 11 

10 

th(DI) 

9, 10. 11 

11 

tpw(WE) 

9, 10, 11 

12 

tpHz(CS) 

9. 10, 11 

13 

tpLz(C§) 

14 

tpLz(WE) 

9, 10, 11 

15 

tpHZ(WE) 


MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883. Test Method 1015. Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am27S02/27S03 

64-Bit Inverting-Output Bipolar RAM 


DISTINCTIVE CHARACTERISTICS 


• Fully decoded 16 word x 4-bit low-power Schottky 
RAMS 

• Ultra-Fast "A" Version: Address access time 25ns 

• Internal ECL circuitry for optimum speed/power perfor¬ 
mance over voltage and temperature 


• Output preconditioned during write to eliminate write 
recovery glitch 

• Available with open-collector outputs (Am27S02/02A) 
or with three-state outputs (Am27S03/03A) 

• Pin-compatible replacements for 3101 A, 74S289, (use 
Am27S02A/02): for 74S189, (use Am27S03A/03) 


GENERAL DESCRIPTION 


The Am27S02/02A and Am27S03/03A are 64-bit RAMs 
built using Schottky diode clamped transistors in conjunc¬ 
tion with internal ECL circuitry and are ideal for use in 
scratch pad and high-speed buffer memory applications. 
Each memory is organized as a fully decoded 16-word 
memory of 4 bits per word. Easy memory expansion is 
provided by an active LOW chip select (^) input and open 
collector OR tieable outputs (Am27S02/02A) or three-state 
outputs (Am27S03/03A). Chip selection for large memory 
systems can be controlled by active LOW output decoders 
such as the Am74S138. 

An active LOW Write line (WE) controls the writing/reading 
operation of the memory. When the chip select and write 


lines are LOW the information on the four data inputs Dq to 
Da is written into the addressed memory word and precon¬ 
ditions the output circuitry so that correct data is present at 
the outputs when the write cycle is complete. This precon¬ 
ditioning operation insures minimum write recovery times by 
eliminating the "write recovery glitch." 

Reading is performed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the four inverting outputs Gq to G3. 

During the writing operation or when the chip select line is 
HIGH the four outputs of the memory go to an inactive high 
impedance state. 


BLOCK DIAGRAM 


MODE SELECT TABLE 



1 Input 

Data Output 
Status Oo-Oa 

Mode 

CS 

WE 

L 

L 

Output Disabled 

Write 

L 

H 

Selected Word 
(Inverted) 

Read 

H 

X 

Output Disabled 

Deselect 


PRODUCT SELECTOR GUIDE 


Access Time 

25 ns 

30 ns 

35 ns 

50 ns 

Ice 

100 mA 

105 mA 

100 mA 

105 mA 

Temperature 

Range 

C 

M 

C 

M 

Open Collector 

Am27S02A 

Am27S02A 

Am27S02 

Am27S02 

Three-State 

Am27S03A 

Am27S03A 

Am27S03 

Am27S03 


Publication # Rev. Amendment 

02191 D /O 
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CONNECTION DIAGRAM 
Top View 


Aq C 1 * 16 ^ Vcc 

CS C ^ 15 ^ A, 

^ C 3 14 □ A2 

Dq C 4 13 I] A 3 

53 □ 5 12 □ D 3 

Di □ 6 11 □ 53 

oi [3 7 10 ^ O2 

GNO Q 8 9 m ^ 

CD000831 

Note: Pin 1 is 


CS Afl NC Vcc A, 



NC QND NC O2 D2 


CD000891 

for orientation. 


LOGIC SYMBOL 


A.®* 

A© 

Ofl O3 Dj 

O3 

WE 

Al 








A3 

Ofl 0| Og 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 

AM27S02 A 


E. OPTIONAL PROCESSING 

Blank - Standard processing 
B = Burn-in 


D. TEMPERATURE RANGE 

C = Commercial (0 to + 70°C) 


C. PACKAGE TYPE 

P = 16-Pin Plastic DIP (PD 016) 

D - 16-Pin Ceramic DIP (CD 016) 


B. SPEED OPTION 

A = 25 ns (Taa) 
Blank = 35 ns (T/yO 


A. DEVICE NUMBER/DESCRIPTION 

Am27S02 

Inverting-Output Open-Collector Bipolar RAM 
Am27S03 

Inverting-Output Three-State Bipolar RAM 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm avaiiability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 


Valid Combinations 

AM27S02 

PC, PCB, DC. 

DCB 

AM27S02A 

AM27S03 

AM27S03A 
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ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of; A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 


AM27S03 


LEAD FINISH 

A “ Hot Solder DIP 
C " Gold 


-D. PACKAGE TYPE 

E = 16-Pin Ceramic DIP (CD 016) 

F= 16-Pin Ceramic Flatpack (CF 016) 

2 = 20-Pin Ceramic Leadless Chip Carrier (CL 020) 


-C. DEVICE CLASS 

/B = Class B 


-A. DEVICE NUMBER/DESCRIPTION 

Am27S02 

Inverting-Output Open-Collector Bipolar RAM 
Am27S03 

Inverting-Output Three-State Bipolar RAM 


-B. SPEED OPTION 

A = 30 ns (Taa) 
Blank = 50 ns (Taa) 


Valid Combinations 


Valid Combinations 

AM27S02 

/BEA, 

/BFA, 

/B2C 

AM27S02A 

AM27S03 

AM27S03A 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature.-65 to +150°C 

Ambient Temperature with 

Power Applied.-55 to +125'’C 

Supply Voltage.-0.5 V to +7.0 V 

DC Voltage Applied to Outputs.^.-0.5 V to +VccMax. 

DC Input Voltage...-0.5 V to +5.5 V 

Output Current into Outputs.20 mA 

DC Input Current.-30 mA to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absoiute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES (See Note 5) 
Commercial (C) Devices 

Temperature.0 to +75°C 

Supply Voltage.+ 475 V to + 5.25 V 

Military (M) Devices 

Temperature.'..-55 to +125°C 

Supply Voltage..+4.5 V to +5.5 V 


Operating ranges define those limits between which the 
functionaiity of the device is guaranteed. 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 

Parameter 

Description 

VOH 
(Note 2) 

Output HIGH 

Voltage 

VoL 

Output LOW 

Voltage 

V|H 

Input HIGH Level 

V|L 

Input LOW Level 

l|L 

Input LOW Current 

l|H 

Input HIGH 

Current 

Iqc 

(Note 2) 

Output Short 

Circuit Current 

Icc 

Power Supply 

Current 

VcL 

Input Clamp 

Voltage 

ICEX 

Output Leakage 

Current 


Vcc ” Min.. 

V|N ” V|H or V|L 


Vcc - min, 

V|N " V|H or V|L 


Test Conditions 


lOH “-5.2 itlA 


•oh ” -2.0 mA 


lOL “ 16 mA 


lOL ” 20 mA 


27S02/3 


Typ. 


Guaranteed Input Logical HIGH 
Voltage for All Inputs (Note 3) 


Guaranteed Input Logical LOW 
Voltage for All Inputs (Note 3) 


Wfc, D 0 -D 3 , A 0 -A 3 




Vcc = Max., 
V|N ” 0.40 V 


Vcc “ Max., V|N “ 2.7 V 


Vcc “ Max., 

VouT “ 0.0 V (Note 4) 


All Inputs - GND 
Vcc “ Max. 


Vcc “Min., I|N““10 mA 


Vcg - V|H or VWE=V|l 
V ouT “ 2.4 V, Vcc “ Max. 


VC5“ V|H or VvvE-V|L 
VoUT “ 0.4 V, Vcc “ Max. 


Notes: 1. Typical limits are at Vcc = 5-0 V and Ta = 25‘’C. 

2. This applies to three-state devices only. 

3. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do 
not attempt to test these values without suitable equipment. 

4. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 

5. Operating specifications with adequate time for temperature stabilization and transverse air flow exceeding 400 linear feet per 
minute. Conformance Testing performance instantaneously where Ta = Tc = Tj. 

0JA ** 50 °C/W (with moving air) for Ceramic DIP. 

®JA ** 10-17°C/W for flatpack and leadless chip carrier. 



‘See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST 
CIRCUIT 


SWITCHING TEST 
WAVEFORM 


KEY TO THE SWITCHING 
WAVEFORMS 




WAVEFORM INPUTS OUTPUTS 


MUST BE WILL BE 

STEADY STEADY 


■m 

m 

m 


MAY CHANCE 
FROM H TO L 


MAY CHANGE 
FROML TOH 


DON'T CARE: 
ANY CHANGE 
PERMITTED 


DOES NOT 
APPLY 


WILL BE 
CHANGING 
FROM H TO L 


WILL BE 
CHANGING 
FROM L TO H 


CHANGING: 

STATE 

UNKNOWN 


CENTER 
LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 


KS000010 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 


No. 

Parameter 

Symbol 

Parameter 

Description 

1 Am27S02A/3A | 

1 Am27S02/3 1 

Units 

A 

C Devices 

A 

M Devices 

STD 

C Devices 

STD 

M Devices 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

1 

tPLH(A) 

Delay from Address to Output 


25 


30 


35 


50 

ns 

2 

tPHL(A) 

3 

tpZH(CS) 

Delay from Chip Select (LOW) to 

Active Output and Correct Data 


15 


20 


17 


25 

ns 

4 

tpzL(C5) 

5 

tpzH(WE) 

Delay from Write Enable (HIGH) 
to Active Output and Correct Data 
(Write Recovery- See Note 1) 


20 


25 


35 


40 

ns 

6 

tpZLfWE) 

7 

ts(A) 

Setup Time Address 
(Prior to Initiation of Write) 

0 


0 


0 


0 


ns 

8 

1h(A) 

Hold Time Address 
(After Termination of Write) 

0 


0 


0 


0 


ns 

9 

ts(DI) 

Setup Time Data Input 
(Prior to Termination of Write) 

20 


25 


25 


25 


ns 

10 

th(Dl) 

Hold Time Data Input 
(After Termination of Write) 

0 


0 


0 


0 


ns 

11 

tpw(WE) 

MIN Write Enable Pulse Width 
to Insure Write 

20 


25 


25 


25 


ns 

12 

tpHZ(^) 

Delay from Chip Select (HIGH) 
to inactive Output (Hl-Z) 


15 


20 


17 


25 

ns 

13 

tpLzfCS) 

14 

tpLzfWE) 

Delay from Write Enable (LOW) 
to Inactive Output (Hl-Z) 


20 


25 


25 


35 

ns 

15 

tPHZfWE) 


Notes; 1. Output is preconditioned to data in during write to insure correct data is present on all outputs when write is terminated. (No write 
recovery glitch.) 

2- tpLH(A) and tpHL(A) are tested with Si closed and Cl = 30 pF with both input and output timing referenced to 1.5 V. 

3. For open collector,^delays from Write Enable (WE) or Chip Select (CS) inputs to the Data Output (Dout)i tpLZ(WE), tpLz(C5), 
tpzL(WE) and tpzL(CS) are measured with Si closed and Cl = 30 pF and with both the input and output timing referenced to 1.5 V. 

4. For 3-state output, tpzH(WE) and tpzH(^) are measured with Si open. Cl = 30 pF and with both the input and output timing 
referenced to 1.5 V. tpzL(^) and tpzL(^) are measured with Si closed. Cl = 30 pF and with both the input and output timing 
referenced to 1.5 V. tpHz(WE) and tpHz(C5) are measured with Si open and Cl < 5 pF and are measured between the 1.5 V level 
on the input to the Vqh - 500 mV level on the output. tpLz(WE) and tpLz(C5) are measured with Si closed and Cl < 5 pF and are 
measured between the 1.5 V level on the input and the Vql + 500 mV level on the output. 


See the last page of this spec for Group A Subgroup Testing information. 




























































































SWITCHING WAVEFORMS 



-yoi) ^L.. ^—th(oi) 


-tpi 7<Wgl -IpyufW^)- 


Write Mode 

Write Cycle Timing. The cycle is initiated by an address change. After ts(A)min, the write enabie may begin. The chip 
select must also be LOW for writing. Following the write pulse, th(A)min must be allowed before the address may be 
changed again. The output will be inactive (floating for the Am27S03A/03) while the write enable is (WE) LOW. 



Read Mode 

Switching delays from address and chip select inputs to the data output. For the Am27S03A/03 disabled output Is 
"OFF", represented by a single center line. For the Am27S02A/02, a disabled output is HIGH. 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

VOH 

1. 2, 3 

VoL 

1, 2, 3 

V|H 

i, 2, 3 

V|L 

1, 2, 3 

l|L 

1, 2, 3 

l|H 

1. 2, 3 

isc 

1, 2, 3 

Icc 

1, 2, 3 

VCL 

1, 2, 3 

ICEX 

1. 2. 3 


SWITCHING CHARACTERISTICS 


No. 

Parameter 

Symbol 

1 

tpLH(A) 

2 

tPHL(A) 

3 

tpzH(C5) 

4 

tpzL(C5) 

5 

tpzH(WE) 

6 

tpzL(WE) 

7 

ts(A) 

8 

th(A) 



Subgroups 


9, 10, 11 


9, 10. 11 


9, 10, 11 


No. 

Parameter 

Symbol 

9 

ts(DI) 

10 

th(DI) 



11 

tpw(WE) 

12 

tpHz(C5) 

13 

tpLz(C5) 

14 

tpLZ(WE) 

15 

tpHz(WE) 


Subgroups 


9, 10, 11 


9, 10, 11 


9, 10. 11 


MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MlL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am27LS06/27LS07 

64*Bit Low-Power Noninverting-Output Bipolar RAM 


DISTINCTIVE CHARACTERISTICS 


• Fully decoded 16-word x 4-bit low power Schottky 
RAMS 

• Internal ECL circuitry for optimum speed/power perfor¬ 
mance over voltage and temperature 

• Output preconditioned during write to eliminate the write 
recovery glitch 


• Available with three-state outputs (Am27LS07) or with 
open collector outputs (Am27LS06) 

• Electrically tested and optically inspected die for the 
assemblers of hybrid products 


GENERAL DESCRIPTION 


The Am27LS06 and Am27LS07 are 64-bit RAMs built using 
Schottky diode clamped transistors in conjunction with 
internal ECL circuitry and are ideal for use in scratch pad 
and high-speed buffer memory applications. Each memory 
is organized as a fully decoded 16-word memory of 4 bits 
per word. Easy memory expansion is provided by an active 
LOW chip select (CS) input and open collector OR tieable 
outputs or three-state outputs. 


D 3 is written into the addressed memory word and precon¬ 
ditions the output circuitry so that correct data is present at 
the outputs when the write cycle is complete. This precon¬ 
ditioning operation insures minimum write recovery times by 
eliminating the "write recovery glitch." 

Reading is performed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the four noninverting outputs Oq to O 3 . 


An active LOW Write line (WE) controls the writing/reading 
operation of the memory. When the chip select and write 
lines are LOW the information on the four data inputs Dq to 


BLOCK DIAGRAM 



During the writing operation or when the chip select line is 
HIGH the four outputs of the memory go to an inactive high 
impedance state. 


MODE SELECT TABLE 


j Input 

Data Output 
Status O 0-3 

Mode 


We 

L 

L 

Output Disabled 

Write 

L 

H 

Selected Word 

Read 

H 

X 

Output Disabled 

Deselect 


H = HIGH 
L = LOW 
X = Don't Care 


BD000560 


PRODUCT SELECTOR GUIDE 


Access Time 

55 ns 

65 ns 

■cc 

35 mA 

38 mA 

Temperature Range 

c 

M 

Open Collector 

27LS06 

Three-State 

27LS07 



Publication # Bsat. 

Amendment 


08064 A 

/O 

3-93 

Issue Date; May 1986 
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Am27LS06/27LS07 






















DIPS* 


CONNECTION DIAGRAM 
Top View 



SS Ag NC Vcc A, 



*3 

O3 

NC 

O3 


CD000841 


Also available in 16-Pin Flatpack. Connections identical to DIPs. 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 
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ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


-E. OPTIONAL PROCESSING 

Blank = Standard processing 
B = Burn-in 


- D. TEMPERATURE RANGE 

C = Commercial (0 to + 75°C) 


-C. PACKAGE TYPE 

P- 16-Pin Plastic DIP (PD 016) 

D = 16-Pin Ceramic DIP (CD 016) 


B. SPEED OPTION 

Not Applicable 


-A. DEVICE NUMBER/DESCRIPTION 

Am27LS06 

Low-Power, Open-Collector, Noninverting-Output Bipolar RAM 
Am27LS07 

Low-Power, Three-State, Noninverting-Output Bipolar RAM 


Valid Combinations 


AM27LS06 

AM27LS07 


PC, PCB, 
DC, DCB 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available In several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of; A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 


- E. LEAD FINISH 

A - Hot Solder DIP 
C - Gold 


D. PACKAGE TYPE 

E-16-Pin Ceramic DIP (CD 016) 

F - 16-Pin Ceramic Flatpack (CF 016) 

2 - 20-Pin Ceramic Leadless Chip Carrier (CL 020) 


-C. DEVICE CLASS 

/B - Class B 


B. SPEED OPTION 

Not Applicable 


-A. DEVICE NUMBER/DESCRIPTION 

Am27LS06 

Low-Power, Open-Collector, Noninverting-Output Bipolar RAM 
Am27LS07 

Low-Power, Three-State, Noninverting-Output Bipolar RAM 


Valid Combinations 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature...:.-65 to +150®C 

Ambient Temperature with 

Power Appiied.-55 to +125‘’C 

Supply Voltage.-0.5 V to +7.0 V 

DC Voltage Applied to Outputs.-0.5 V to +Vcc Max- 

DC Input Voltage.-0.5 V to +5.5 V 

Output Current into Outputs.20 mA 

DC Input Current.-30 mA to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature.0 to +75®C 

Supply Voltage.+ 4.75 V to + 5.25 V 

Military (M) Devices 

Temperature.-55 to +125°C 

Supply Voltage.+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


See Note 5 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 

Parameter 

Description 

VOH 
(Note 2) 

Output HIGH 

Voltage 

Vql 

Output LOW 

Voltage 

V|H 

Input HIGH Level 

V|L 

Input LOW Level 

l|L 

Input LOW Current 

l|H 

Input HIGH 

Current 

(Note 2) 

Output Short 

Circuit Current 

Ice 

Power Supply 

Current 

VcL 

Input Clamp 

Voltage 

ICEX 

Output Leakage 
Current 


Am27LS06/Am27LS07 


Vcc “ Min., 

V|N = V|H or V|L 


Vcc “ Min., 

V|N = V|H or V|L 


Test Conditions 


Ioh = -5.2 mA 


lOH ”-2.0 mA 


Iol”8 mA 


Iql " 10 mA 


Guaranteed Input Logical HIGH 
Voltage for All Inputs (Note 3) 


Guaranteed Input Logical LOW 
Voltage for All Inputs (Note 3) 


Vcc = Max., Wg, Dp-Da, A 0 -A 3 _ 

V|N = 0.40 V CS 


Vcc ” Max., V|N = 2.7 V 


Vcc ” Max., 

VOUT ” 0-0 V (Note 4) 


All Inputs = GND 
Vcc = Max. 


Vcc ” Min., I|N“-1® mA 


VCS = V|H or VWE=V|l 
V ouT “ 2.4 V, Vcc “ Meix. 


VC 5 = V|H or V^ - V|L 
VoUT “ 0.4 V, Vcc ” Max. 


Notes: 1. Typical limits are at Vcc = 5.0 V and Ta = 25°C. 

2. This applies to three-state devices only. 

3. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. 
Do not attempt to test these values without suitable equipment. 

4. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 

5. Operating specification with adequate time for temperature stabilization and transverse air flow exceeding 400 linear 
feet per minute. Conformance testing performed instantaneously where Ta = Tc “ Tj. 

0JA ^ 50°9W (with moving air) for Ceramic DIP. 

0JC 10-17°9w for flatpack and leadless chip carrier. 



‘See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST 
CIRCUIT 


SWITCHING TEST 
WAVEFORM 


KEY TO SWITCHING 
WAVEFORMS 





SWITCHING CHARACTERISTICS over operating range unless othenwise specified* 



Parameter 

Symbol 

Parameter Description 

tPLH(A) 

Delay from Address to Output 

tPHL(A) 

tp2H(C5) 

Delay from Chip Select (LOW) to Active 

tp2L(C5) 

Output and Correct Data 

tpzHfWE) 

Delay from Write Enable (HIGH) 
to Active Output and Correct Data 
(Write Recovery-See Note 1) 

tpZL(WE) 

ts(A) 

Setup Time Address (Prior to Initiation of Write) 

th(A) 

Hold Time Address (After Termination of Write) 

ts(DI) 

Setup Time Data Input (Prior to Termination of Write) 

th(DI) 

Hold Time Data Input (After Termination of Write) 

tpw(WE) 

Min Write Enable Pulse Width to Insure Write 

tpHzfCS) 

Delay from Chip Select (HIGH) to 

tpLzfCS) 

Inactive Output (Hl-Z) 

tpL2(WE) 

Delay from Write Enable (LOW) 

tPHZfWE) 

to Inactive Output (Hl-Z) 


Am27LS06/Am27LS07 


C Devices M Devices 


Min. Max. Min. Max. 



Notes: 1. Output is preconditioned to data in during write to insure correct data is present on all outputs when write is terminated. (No 
write recovery glitch.) 

2. tpLH(A) and tpHtfA) are tested with Si closed and Cl = 30 pF with both input and output timing referenced to 1.5 V. 

3. For open coiiector, all delays from Write Enable (WE) or Chip Select (C5) inputs to the Data Output (Dqui). tpLz(WE), 

tpL2(C5), tp 2 L(WE) and tpzu(C5) are measured with closed and Cl = 30 pF and with both the input and output timing 
referenced to 1.5 V. _ 

4. For 3-state output, tpzH(WE) and tpzH(^) are measured with Si open, Cl = 30 pF and with both the input and output timing 
referenced to 1.5 V. tp 2 L(WE) and tpzL(C5) are measured with Si closed, Cl = 30 pF and with both the input and output timing 
referenced to 1.5 V. tpHzfWE) and tpHzf^) ate measured with Si open and Ci < 5 pF and are measured between the 1.5 V 
level on the input to the Vqh - 500 mV level on the output. tpLz(WE) and tpLz(^) are measured with Si closed and Cl < 5 pF 
and are measured between the 1.5 V level on the input and the Vql+SOO mV level on the output. 


*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS 



».| th<Pi) 


,tp, ylWFt I ^ lo-Tu lW? ).! 

tpJilivfE) r 


_ Write Mode 

(CS = LOW unless otherwise noted) 

Write Cycle Timing. The cycle in initiated by an address change. After ts(A)min, the write enable may begin. The chip 
select must also be LOW for writing. Following the write pulse, th(A)min must be allowed before the address may be 
changed again. The output will be inactive (floating for the Am27LS07) while the write enable is LOW. 



Read Mode 

Switching delays from address and chip select inputs to the data output. For the Am27LS07, disabled output is 
"OFF", represented by a single center line. For the Am27LS06, disabled output is HIGH. 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 
I Parameter | 


'mbol 

Subgroups 

VOH 

1. 2, 3 

VOL 

1, 2, 3 

V|H 

1. 2. 3 

V|L 

1, 2, 3 

l|L 

1. 2, 3 

IlH 

1. 2. 3 

isc 

1. 2, 3 

•cc 

1, 2, 3 

VCL 

1. 2, 3 

>CEX 

1. 2. 3 




Parameter 

Symbol 

Subgroups 

No. 

tpLH(A) 

9. 10. 11 

9 

tPHL(A) 

tpzH(C5) 

9. 10. 11 

10 

tpzL(CS) 



tpzH(WE) 

9. 10, 11 

11 

tpztfWE) 



ts(A) 

9, 10, 11 

12 



13 

th(A) 

9. 10, 11 

14 



15 


Parameter 

Symbol 



tpHZ(C5) 


tpL2:(C5) 


tpL2(WE) 


tpHz(WE) 


MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am27S06/27S07 

64-Bit Noninverting-Output Bipolar RAM 


DISTINCTIVE CHARACTERISTICS 


Fully decoded 16-word x 4-bit low power Schottky 
RAMS 

Internal ECL circuitry for optimum speed/power perfor¬ 
mance over voltage and temperature 
Output preconditioned during write to eliminate the write 
recovery glitch 


Available with three-state outputs (Am27S07/07A) or 
with open collector outputs (Am27S06/06A) 
Electrically tested and optically inspected die for the 
assemblers of hybrid products 


GENERAL DESCRIPTION 


The Am27S06/06A and Am27S07/07A are 64-bit RAMs 
built using Schottky diode clamped transistors in conjunc¬ 
tion with internal ECL circuitry and are ideal for use in 
scratch pad and high-speed buffer memory applications. 
Each memory is organized as a fully decoded 16-word 
memory of 4 bits per word. Easy memory expansion is 
provided by an active LOW chip select (US) input and open 
collector OR tieable outputs or three-state outputs. 

An active LOW Write line (WE) controls the writing/reading 
operation of the memory. When the chip select and write 
lines are LOW the information on the four data inputs Dq to 


D 3 is written into the addressed memory word and precon¬ 
ditions the output circuitry so that correct data is present at 
the outputs when the write cycle is complete. This precon¬ 
ditioning operation insures minimum write recovery times by 
eliminating the ’’write recovery glitch." 

Reading is performed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the four noninverting outputs Op to O 3 . 

During the writing operation or when the chip select line is 
HIGH the four outputs of the memory go to an inactive high 
impedance state. 


BLOCK DIAGRAM 


MODE SELECT TABLE 



BD000560 


Input 

Data Output 
Status O 0-3 



We 

Mode 

L 

L 

Output Disabled 

Write 

L 

H 

Selected Word 

Read 

H 

X 

Output Disabled 

Deselect 


H = HIGH 
L=LOW 
X = Don’t Care 
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PRODUCT SELECTOR GUIDE 


Access Time 

25 ns 

30 ns 

35 ns 

50 ns 

Ice 

100 mA 

105 mA 

100 mA 

105 mA 

Temperature Range 

C 

M 

C 

M 

Open Collector 

Part Number 

27S06A 

27S06 

Three-State 

Part Number 

27S07A 

27S07 



Publication # Rev. 

Amendment 


03205 D 

/O 

3-101 

Issue Date: May 1986 
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CONNECTION DIAGRAM 
Top View 


DIPS* 



CD000870 


CS Aq NC Vcc A, 



NC 6N0 NC O 2 O 2 

CD000841 


*Also available in 16-Pin Flatpack. Connections identical to DIPs. 

Note: Pin 1 is marked for orientation. 

LOGIC SYMBOL 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


AM27S06 A 


P. C. ^ 


E. OPTIONAL PROCESSING 

Blank =■ Standard processing 
B = Burn-in 


D. TEMPERATURE RANGE 

C = Commercial (0 to + 75°C) 


C. PACKAGE TYPE 

P = 16-Pin Plastic DIP (PD 016) 
D-16-Pin Ceramic DIP (CD 016) 


B. SPEED OPTION 

A = 25 ns (Taa) 
Blank = 35 ns (Taa) 


A. DEVICE NUMBER/OESCRIPTION 

Am27S06 

Open-Collector, Noninverting-Output Bipolar RAM 
Am27S07 

Three-State, Noninverting-Output Bipolar RAM 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 


Valid Combinations 

AM27S06 

PC, PCB, 

DC, DCB 

AM27S06A 

AM27S07 

Am27S07A 
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ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Ciass 

D. Package Type 

E. Lead Finish 


AM27S07 



E. LEAD FINISH 

A = Hot Solder DIP 
C = Gold 


D. PACKAGE TYPE 

E-16-Pin Ceramic DIP (CD 016) 

F= 16-Pin Ceramic Flatpack (CF 016) 

2 - 20-Pin Ceramic Leadless Chip Carrier (CL 020) 


C. DEVICE CLASS 

/B = Class B 


B. SPEED OPTION 

A = 30 ns (Taa) 
Blank = 50 ns (T/OO 


A. DEVICE NUMBER/DESCRIPTION 

Am27S06 

Open-Collector, Noninverting-Output Bipolar RAM 
Am27S07 

Three-State, Noninverting-Output Bipolar RAM 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 


Valid Combinations 

AM27S06 

/BEA, 

/BFA, 

/B2C 

AM27S06A 

AM27S07 

AM27S07A 




ABSOLUTE MAXIMUM RATINGS 

storage Temperature.-65 to +150‘’C 

Ambient Temperature with 

Power Applied.-55 to +125'’C 

Supply Voltage..-0.5 V to +7.0 V 

DC Voltage Applied to Outputs.-0.5 V to +Vcc Max. 

DC Input Voltage......-0.5 V to +5.5 V 

Output Current into Outputs.20 mA 

DC input Current..-30 mA to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature.0 to +75°C 

Supply Voltage.+4.75 V to +5.25 V 

Military (M) Devices 

Temperature.-55 to + 125°C 

Supply Voltage.+4.5 V to +5.5 V 

Operating ranges define those iimits between which the 
functionality of the device is guaranteed. 


See Note 5 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 

Parameter 

Description 

Vqh 

(Note 2) 

Output HIGH 

Voltage 

VoL 

Output LOW 

Voltage 

V|H 

Input HIGH Level 

V|L 

Input LOW Level 

l|L 

Input LOW Current 

l|H 

Input HIGH 

Current 

Icp 

(Note 2) 

Output Short 

Circuit Current 

Ice 

Power Supply 

Current 

VcL 

Input Clamp 

Voltage 

ICEX 

Output Leakage 

Current 


Am27S06/27S07, 

27S06A/27S07A 


Vcc “ Min. 

V|N “ V|H or V|L 


Vcc ” Min., . 
V|N ” V|H or V|L 


Test Conditions 


lOH ”-5.2 mA 


lOH ”-2.0 mA 


Iql = 16 mA 


Iol”20 mA 


Guaranteed Input Logical HIGH 
Voltage for All Inputs (Note 3) 


Guaranteed Input Logical LOW 
Voltage for All Inputs (Note 3) 


Vcc ” Max.. 
V|N - 0.40 V 


Wt, D 0 -D 3 , A 0 -A 3 


CS 


Vcc ” Max. V|N - 2.7 V 


Vcc - Max.. 

VouT ” 0.0 V (Note 4) 


All Inputs-GND 
Vcc “ Max. 


Vcc”Min., IlN”-'!® roA 


VCS “ V|H or VroE“V|L 
VoUT “ 2.4 V, Vcc “ Max. 


vjs ” V|H or Vote “ ViL 
VoUT " 0.4 V, Vcc ” Max. 


Notes: 1. Typical limits are at Vcc “5.0 V and Ta"25°C. 

2. This applies to three-state devices only. 

3. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do 
not attempt to test these values without suitable equipment. 

4. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 

5. Operating specification with adequate time for temperature stabilization and transverse air flow exceeding 400 linear 
feet per minute. Conformance testing performed instantaneously where Ta = Tc = Tj. 

0JA 50°9W (with moving air) for Ceramic DIP. 

0JC 10-17‘’9W for Flatpack and leadless chip carrier. 



*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST 
CIRCUIT 


SWITCHING TEST 
WAVEFORM 


KEY TO SWITCHING 
WAVEFORMS 





SWITCHING CHARACTERISTICS over operating range unless othenvise specified* 


No. 

Parameter 

Symbol 

1 

tPLH(A) 

2 

<phl(A) 

3 

tpzH(C5) 

4 


5 

tpZH(WE) 

6 

tpZL(WE) 

7 

ts(A) 

8 

th(A) 

9 

ts(DI) 

10 

th(DI) 



11 

tpw(WE) 

mm 

tpHZ(C5) 

■El 

tpLz(C5) 

mm 

tPLZ(WE) 

mm 

tpHZ(WE) 


Am27S06A/27S07A 

Am27S06/27S07 f 

1 C Devices 

M Devices 

C Devices 

M Devices | 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


25 


30 


35 


50 


15 


20 


17 


25 


20 


25 


35 


40 

0 


0 


0 


0 


0 


0 


0 


0 


20 


25 


25 


25 


0 


0 


0 


0 


20 


25 


25 


25 



15 


20 


17 


25 


20 


25 


25 


35 


Parameter 

Description 


Delay from Address to Output 


Delay from Chip Select (LOW) to 
Active Output and Correct Data 


Delay from Write Enable (HIGH) 
to Active Output and Correct Data 
(Write Recovery-See Note 1) 


Setup Time Address 
(Prior to Initiation of Write) 


Hold Time Address 
(After Termination of Write) 


Setup Time Data Input 
(Prior to Termination of Write) 


Hold Time Data Input 
(After Termination of Write) 


MIN Write Enable Width Pulse 
to Insure Write 


Delay from Chip Select (HIGH) 
to inactive Output (Hl-Z) 


Delay from Write Enable (LOW) 
to Inactive Output (Hl-Z) 


Notes: 1. Output is preconditioned to data in during write to insure correct data is present on all outputs when write is terminated. (No write 
recovery glitch.) 

2. tpLH(A) and tpHL(A) are tested with Si closed and Cl = 30 pF with both input and output timing referenced to 1.5 V. 

3. For open collector, all delays from Write Enable (WE) or Chip Select (C5) inputs to the Data Output (Dout). tPL7{WE), tpLz(C5), 
tpzL(WE) and tp2L(^) are measured with Si closed and Cl = 30 pF and with both the input and output timing referenced to 1.5 V. 

4. For 3-state output, tpzH(WE) and tpzH(9§.) measured with Si open. Cl = 30 pF and with both the input and output timing 
referenced to 1.5 V. tpzLfWE) and tpzL(CS) are measured with Si closed. Cl = 30 pF and with both the input and output timing 
referenced to 1.5 V. tpHzfWE) and tpHz(55) are measured with Si open and Cl < 5 pF and are measured between the 1.5 V level 
on the input to the Vqh - 500 mV level on the output. tpLz(WE) and tpLz(C5) are measured with Si closed and Cl < 5 pF and are 
measured between the 1.5 V level on the input and the Vql+SOO mV level on the output. 


*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS 



-yoo ^Im >1-t^mi) 




_ Write Mode 

(CS = LOW unless otherwise noted) 

Write Cycle Timing. The cycle in initiated by an address change. After ts(A)min, the write enable may begin. The chip 
select must also be LOW for writing. Following the write pulse, th(A)min must be allowed before the address may be 
changed again. The output will be inactive (floating for the Am27S07A/07) while the write enable is LOW. 




Read Mode 

Switching delays from address and chip select inputs to the data output. For the Am27S07/07A disabled output is 
"OFF", represented by a single center line. For the Am27S06A/06 disabled output is HIGH. 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

VOH 

1. 2. 3 

VoL 

1. 2. 3 

VlH 

1. 2. 3 

V|L 

1. 2. 3 

l|L 

1, 2. 3 

l|H 

1. 2. 3 

isc 

1. 2. 3 

Icc 

1, 2. 3 

VCL 

1. 2. 3 

ICEX 

1. 2. 3 


SWITCHING CHARACTERISTICS 


Parameter 

symbol 


tPLH(A) 


tPHL(A) 


tpZH(^) 


tpzL(CS) 


tpzH(WE) 


tpZL(WE) 



Subgroups 


9, 10. 11 


9, 10. 11 



Parameter 

Symbol 



tpw(WE) 


tpHz(C5) 


tpLz(C5) 


tpLz(WE) 


tpHz(WE) 


Subgroups 


9. 10. 11 


9. 10. 11 


9. 10. 11 


9. 10. 11 


MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883. Test Method 1015. Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am31L01/31L01A 

64-Bit Low Power Write Transparent, Inverting Output, Bipolar RAM 


DISTINCTIVE CHARACTERISTICS 

• Standard version; Address access time 50 ns • High speed 

• Low power: Ice typically 75 mA • Fully decoded 16-word x 4-bit Schottky RAMs 

• Internal ECL circuitry for optimum speed/power perfor¬ 
mance over voltage and temperature 


GENERAL DESCRIPTION 


The Am31L01/31L01A is comprised of 64-bit RAMs built 
using Schottky diode clamped transistors in conjunction 
with internal ECL circuitry and is ideal for use in scratch pad 
and high-speed buffer memory applications. Each memory 
is organized as a fully decoded 16-word memory of 4 bits 
per word. Easy memory expansion is provided by an active- 
LOW chip select (^) input and open-collector OR tieable 
outputs. 

An active-LOW Write line (WE) controls the writing/reading 
operation of the memory. When the chip select and write 


lines are LOW, the information on the four data inputs, Do 
to Da, is written into the addressed memory word. During 
the write cycle, the outputs are active and invert the four 
data inputs, Dq to D 3 . 

Reading is performed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the four inverting outputs Oq to O 3 . 

When the chip select line is HIGH, the four outputs of the 
memory go to an inactive high-impedance state. 


BLOCK DIAGRAM 


MODE SELECT TABLE 


«j>*3 j>*a 1*1 y 










H 



— 


> 

< 

ec 

< 

> 


1 

« 

i 




S 


1 



% 

- - 




— 




Input 

Data Output 

Status Oo-Ss 

Mode 

CS 

WE 

L 

L 

Data In (Inverted) 

Write 

L 

H 

Selected Word (Inverted) 

Read 

H 

X 

Output Disabled 

Deselect 


H = HIGH L = LOW X = Don't Care 
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PRODUCT SELECTOR GUIDE 


Open Collector 
(Write Transparent) 

Am31L01A 

AmSILOIA 

Am31L01 

Am31L01 

Access Time 

55 ns 

65 ns 

80 ns 

90 ns 

Ice 

35 mA 

38 mA 

35 mA 

38 mA 

Temperature Range 

C 

M 

C 

M 



Publication # Rev. 

Amendment 


08063 A 

/O 
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CONNECTION DIAGRAMS 
Top View 


cs 


Di t: 6 

^ Cl 7 

GNO P B 



J - 

16 

2 

15 

3 

14 

4 

13 

s 

12 

6 

11 

7 

10 

8 

9 


S§ Ag NC Vcc A, 


2 1 20 19 


15 (jr NC 

14 cz! O3 


9 10 11 12 13 


NC GND NC O 2 O 2 


•Also available in 16-Pin Fiatpack. Connections identical to DIPs. 

Note: Pin 1 is marked for orientation. 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 

AM31L01 A ^ B 


-E. OPTIONAL PROCESSING 

Blank = Standard processing 
B - Burn-in 


D. TEMPERATURE RANGE 

C “ Comnnercial (0 to + 75°C) 


-C. PACKAGE TYPE 

P- 16-Pin Plastic DIP (PD 016) 
D“ 16-Pin Ceramic DIP (CD 016) 


-B. SPEED OPTION 

A - 55 ns (Taa) 
Blank - 80 ns (Taa) 


-A. DEVICE NUMBER/DESCRIPTION 

Am31L01/31LQ1A 

64-Bit Write Transparent, Inverting Output, Bipolar RAM 
(Low Power) 


Valid Combinations 


AM31L01 

AM31L01A 


PC, PCB, 
DC, DCB 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consuit the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 
APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 

AM31L01 A /B E A 


E. LEAD FINISH 

A = Hot Solder DIP 
C - Gold 


D. PACKAGE TYPE 

E = 16-Pin Ceramic DIP (CD 016) 

F = 16-Pin Flatpack (CF 016) 

2 = 20-Pin Leadless Chip Carrier (CL 020) 


C. DEVICE CLASS 

/B - Class B 


B. SPEED OPTION 

A = 65 ns (Taa) 
Blank = 90 ns (T/Oo 


Am31L01/31L01A 

64-Bit Write Transparent, Inverting Output, Bipolar RAM 
(Low Power) 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature.-65 to +150'C 

Ambient Temperature with 

Power Applied.-55 to +125'’C 

Supply Voltage to Ground Potential 

(Pin 18 to Pin 8 ).-0.5 V to +7.0 V 

DC Voltage Applied to Outputs 

for High Output State.-0.5 V to Vcc Max. 

DC Input Voltage.-0.5 V to +5.5 V 

Output Current, into Outputs.20 mA 

DC Input Current.-30 mA to +5.0 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES (Note 3) 
Commercial (C) Devices 

Temperature.0 to +75°C 

Supply Voltage.+ 4.75 V to + 5.25 V 

Military (M) Devices 

Temperature.-55 to +125°C 

Supply Voltage.+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 

Parameter 

Description 

VoL 

Output LOW 

Voltage 

V|H 

Input HIGH Level 

V|L 

Input LOW Level 

l|L 

Input LOW Current 

l|H 

Input HIGH Current 

icc 

Power Supply 

Current 

VCL 

Input Clamp 

Voltage 

ICEX 

Output Leakage 

Current 


Vcc ” Min., 
V|N“V|H or V|L 


Test Conditions 


Iql “ 8 mA 


Iql ” mA 


Guaranteed Input Logical HIGH 
Voltage for all Inputs (Note 2) 


Guaranteed Input Logical LOW 
Voltage for all Inputs (Note 2) 


Vcc ” Max., V|N - 0.40 V 


Vcc - Max., V|N - 2.7 V 


WE, Do-Da, A 0 -A 3 


C5 


Am31L01/31L01A 



All inputs - GND 
Vcc ” Max. 


Vcc “Min., I|N“”18 mA 


VCS “ V|H or VwE“V|l 
VOUT ” 2.4 V, Vcc “ Mjix. 


Notes: 1. Typical limits are at Vcc “ 5.0 V and Ta “ 25'’C. 

2. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do 
not attempt to test these values without suitable equipment. 

3. Operating specification with adequate time for temperature stabilization and transverse air flow exceeding 400 linear 
feet per minute. Conformance testing performed instantaneously where Ta “ Tc = Tj. 

0JA *** 50 °%i (with moving air) for Ceramic DIP. 

0jC’®1O-17°9W for Flatpack and Leadless Chip Carrier. 


*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST 
CIRCUIT 



SWITCHING TEST 
WAVEFORM 


KEY TO SWITCHING 
WAVEFORMS 


GNO — 
<10 n*- 
3.0VP-P — 


•Wk . 

S Lio% 

—— <10 nt 
^ 90ft 
- 10 * 

TW000031 



SWITCHING CHARACTERISTICS over operating range unless othenwise specified* 


No. 

Parameter 

Symbol 

1 

tpLH(A) 

2 

tpHL(A) 

3 

tpzL(C5) 

4 

tpzLfWE) 

5 

ts(A) 

6 

th(A) 

7 

ts(DI) 

8 

th(DI) 

9 

tpw(WE) 

10 

tpLz(C5) 

11 

IPLH(DI) 

mm 

tPHL(DI) 


C Devices I M Devices I C Devices I M Devices [Units 




Parameter 

Description 


Delay from Address to Output 


Delay from Chip Select (LOW) to Active 
Output and Correct Data 


Delay from Write Enable (HIGH) to 
Active Output and Correct Data 
(Write Recovery-See Note 1) 


Setup Time Address (Prior to 
Initiation of Write) 


Hold Time Address (After 
Termination of Write) 


Setup Time Data Input (Prior to 
Termination of Write) 


Hold Time Data Input (After 
Termination of Write) 


Min. Write Enable Pulse Width 
to Insure Write 


Delay from Chip Select (HIGH) to Inactive 
Output (Hi-Z) 


Delay from Data Input to Correct 
Data Output (Wi - C5 -V|l) 


Notes: 1. Output is preconditioned to data in (Inverted) during write to insure correct data is present on all outputs during write and after 
write is terminated. (No write recovery glitch). 

2. tpLH(A) and tpHL(A) are tested with Si closed and Cl = 30 pF with both input and output timing referenced to 1.5 V. 

3. All delays from Write Enable (WE) or Chip Select (C5) inputs to the Data Output (Dqut). tPLZ (WE). tpLZ (C5). tpzL (WE) and 
tpzLf^) are measured with Si closed and Cl = 30 pF and with both the input and output timing referenced to 1.5 V. 



55 


65 


80 


90 


30 


35 


60 


70 


30 


35 


' 80 


100 

0 


0 


0 


0 


0 


0 


0 


0 


45 


55 


60 


80 


0 


0 


0 


0 


45 


55 


60 


80 



30 


35 


50 


60 


55 


65 


80 


90 


*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS 



ii«m; 


Write Mode 

Write Cycle Timing. The cycle is initiated by an address change. After ts(A) Min., the write enable may begin. The chip 
select must also be LOW for writing. Following the write pulse, th(A) Min. must be allowed before the address may be 
changed again. The output will be the complement of the data input while the write enable (WE) is LOW. 


ADDRESS _ 

A0-A3 -ADDRESS, 



OUTFUT READ A HIGH READ A LOW IN DISABLE ENABLE READ A HIGH DISABLE 

DISABLED IN ADDRESS i ADDRESS k OUTPUT OUTPUT IN ADDRESS I OUTPUT 


Read Mode 


Switching delays from address and chip select inputs to the data output. 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

VoL 

1, 2, 3 

VlH 

1, 2, 3 

V|L 

1. 2, 3 

hL 

1, 2, 3 

l|H 

1. 2. 3 

Ice 

1, 2, 3 

VcL 

1, 2. 3 

ICEX 

1, 2, 3 


SWITCHING CHARACTERISTICS 


Parameter 

Symbol Subgroupa 


tpLH(A) 9. 10, 11 


tPHL(A) 9. 10. 11 


tpzL(C5) 9. 10. 11 


tpZL(WE) 9, 10, 11 


ts(A) 9, 10, 11 


th(A) 9. 10, 11 


ts(Dl) 9, 10. 11 


th(DI) 9, 10. 11 


tpw(WE) 9, 10, 11 


tpLz(C5) 9. 10. 11 


tpLH(DI) 9. 10. 11 


tPHL(DI) 9. 10. 11 




MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am3101/3101-1 

64-Bit Write Transparent, Inverting Output, Bipolar RAM 


DISTINCTIVE CHARACTERISTICS 

• standard version: Address access time 50 ns • High speed 

• Low power: Ice typically 75 mA • Fully decoded 16-word x 4-bit Schottky RAMs 

• Internal ECL circuitry for optimum speed/power perfor¬ 
mance over voltage and temperature 


GENERAL DESCRIPTION 


The Am3101/3101-1 is comprised of 64-bit RAMs built 
using Schottky diode clamped transistors in conjunction 
with internal ECL circuitry and is ideal for use in scratch pad 
and high-speed buffer memory applications. Each memory 
is organized as a fully decoded 16-word memory of 4 bits 
per word. Easy memory expansion is provided by an active- 
LOW chip select (CS) input and open-collector OR tieable 
outputs. Chip selection for large memory systems can be 
controlled by active-LOW output decoders such as the 
Am74S138. 


An active-LOW Write line (WE) controls the writing/reading 
operation of the memory. When the chip select and write 
lines are LOW, the information on the four data inputs, Dq 
to D 3 , is written into the addressed memory word. During 
the write cycle, the outputs are active and invert the four 
data inputs, Dq to D 3 . 

Reading is performed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the four inverting outputs Oq to O 3 . 

When the chip select line is HIGH, the four outputs of the 
memory go to an inactive high-impedance state. 


3 


BLOCK DIAGRAM 

rj; 


MODE SELECT TABLE 



Input 

Data Output 

Status So “03 

Mode 

CS 

WE 

L 

L 

Output Disabled 

Write 

L 

H 

Selected Word (Inverted) 

Read 

H 

X 

Output Disabled 

Deselect 


MODE SELECT TABLE 


Input 

Data Output 

Status O 0 -O 3 

Mode 



L 

L 

Data in (Inverted) 

Write 

L 

ma 

Selected Word (Inverted) 

Read 

■a 

ma 

Output Disabled 

Deselect 




H = HIGH L = LOW X = Don't Care 
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PRODUCT SELECTOR GUIDE 


Open Collector 
(Write Transparent) 

Am3101-1 

Am3101-1 

Am3101 

Am3101 

Ice 

100 mA 

105 mA 

100 mA 

105 mA 

Access Time 

35 ns 

50 ns 

60 ns 

Temperature Range 

C 

M 1 C 

M 



Publication # Rev. 

Amendment 


03203 C 

/O 
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CONNECTION DIAGRAMS 
Top View 


DIPS* 


Ao C 

1 ® 16 

cs C 

2 15 

^ Cl 

3 14 

OoC 

4 13 

% c 

5 12 

°tc: 

6 11 


7 10 

GNO C 

8 9 


S§ Aq NC Vcc A, 


CD000831 

*Also available in 16-Pin Flatpack. Connections identical to DIPS. 
Note: Pin 1 is marked for orientation. 



LOGIC SYMBOL 



LS000211 






ORDERING INFORMATION (Cont'd.) 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


AM3101 


^ 


E. OPTIONAL PROCESSING 

Blank - Standard processing 
B “ Bum-in 


D. TEMPERATURE RANGE 

C “ Commercial (0 to + 75°C) 


C. PACKAGE TYPE 

P-16-Pin Plastic DIP (PD 016) 
D-16-Pin Ceramic DIP (CD 016) 


B. SPEED OPTION 

-1 - 35 ns (Taa) 
Blank - 50 ns (T/OO 


A. DEVICE NUMBER/DESCRIPTION 

Am3101/3101-1 

64-Bit Write Transparent, Inverting Output, Bipolar RAM 


Valid Combinations 

AM3101 

PC, PCB, 

DC, DCB 

AM3101-1 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 
APL Products 

AMD products for Aerospace and Defense applications are available In several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with M1L-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 


-E. LEAD FINISH 

A - Hot Solder DIP 
C - Gold 


D. PACKAGE TYPE 

E = 16-Pin Ceramid DIP (CD 016) 

F- 16-Pin Flatpack (CF 016) 

2 - 20-Pin Ceramic Leadless Chip Carrier (CL 020) 


-C. DEVICE CLASS 

/B “ Class B 


-B. SPEED OPTIOtt 

-1 = 50 ns (Taa) 
Blank = 60 ns (Taa) 


-A. DEVICE NUMBER/DESCRIPTION 

Am3101/3101-1 

64-Bit Write Transparent, Inverting Output, Bipolar RAM 


Valid Combinations 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature..-65 to +150°C 

Ambient Temperature with 

Power. Applied.-55 to +125‘’C 

Supply Voltage to Ground Potential 

(Pin 18 to Pin 8).-0.5 V to +7.0 V 

DC Voltage Applied to Outputs 

for High Output State.-0.5 V to Vcc Max. 

DC Input Voltage.-0.5 V to +5.5 V 

Output Current, into Outputs.20 mA 

DC Input Current.-30 mA to +5.0 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES (Note 3) 

Commercial (C) Devices 

Temperature.0 to +75‘’C 

Supply Voltage.+ 4.75 V to + 5.25 V 

Military (M) Devices 

Supply Voltage.+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 



Parameter 

Description 


Output LOW 
Voltage 


Input HIGH Level 


Input HIGH Level 


Input LOW Current 


Input HIGH Current 


Power Supply Current 


Input Clamp 
Voltage 


Output Leakage 
Current 


Vcc ” Min., 

V|N ” V|H or V|L 


Test Conditions 


lOL “ 16 OlA 


Iql “ 20 mA 


Guaranteed Input Logical HIGH 
Voltage for all Inputs (Note 2) 


Guaranteed Input Logical LOW 
Voltage for all inputs (Note 2) 


Vcc = Max., V|N - 0.40 V 


Vcc “ Max., V|N - 2.7 V 


Ail inputs-GND 
Vcc " Max. 


Vcc "■ Min., I|N“~18 tfA 


VCS “ V|H or VWE-Vil 
VOUT “ 2.4 V, Vcc ” Max. 


WE» D 0 -D 3 , A 0 -A 3 


cs 


Am3101/3101-1 



Notes: 1. Typical limits are at Vcc * 5.0 V and Ta = 25'C. 

2. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do 
not attempt to test these values without suitable equipment 

3. Operating specification with adequate time for temperature stabilization and transverse air flow exceeding 400 linear 
feet per minute. Conformance testing performed instantaneously where Ta = Tc = Tj. 

OjA 50 ‘’9W (with moving air) for Ceramic DIP. 

Ojc‘*10-17‘’9W for Flatpack and Leadless Chip Carrier. 


*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST 
CIRCUIT 



SWITCHING TEST 
WAVEFORM 


KEY TO SWITCHING 
WAVEFORMS 




SWITCHING CHARACTERISTICS over operating range unless othenwise specified* 


Parameter < 
Symbol 


Standard Power Devices 


tPLH(A) 


tpHL(A) 


tpzL(5S) 


Parameter 

Description 


Am3101-1 _ Am3101 _ 

C Devices I M Devices C Devices I M Devices Units 





Delay from Address to Output 


35 


50 


50 


60 

ns 

Delay from Chip Select (LOW) to Active 

Output and Correct Data 


17 


25 


30 


40 

ns 

Delay from Write Enable (HIGH) to 

Active Output and Correct Data 
(Write Recovery-See Note 1) 


35 


50 


50 


60 

ns 

Setup Time Address (Prior to 

Initiation of Write) 

0 


0 


0 


0 


ns 

Hold Time Address (After 

Termination of Write) 

0 


0 


0 


0 


ns 

Setup Time Data Input (Prior to 

Termination of Write) 

25 


25 


30 


30 


ns 

Hold Time Data Input (After 

Termination of Write) 

0 


0 


0 


0 


ns 

MIN Write Enable Pulse Width 
to Insure Write 

25 


25 


30 


30 


ns 

Delay from Chip Select (HIGH) to Inactive 

Output (Hi-Z) 


17 


25 


30 


40 

ns 

Delay from Data_ Input to Correct 

Data Output (WE = 55 =V|l) 


35 


50 


50 


60 

ns 


Notes; 1. Output is conditioned to data in (inverted) during write to insure correct data is present on all outputs during write and after write is 
terminated. 

2. tpLH(A) and tpHL(A) are tested with Si closed and Cl = 30 pF with both input and output timing referenced to 1.5 V. 

3. All delays from Write Enable (WE) or Chip Select (C5) inputs to the Data Output (Dqui). fPLZ (^). tpLZ (C5), tpzL (WE) and 
tpzL(^) are measured with Si closed and Cl = 30 pF; and with both the input and output timing referenced to 1.5 V. 


*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS 




mmi 



Write Mode 

Write Cycle Timing. The cycle is initiated by an address change. After ts(A) Min., the write enable may begin. The chip 
select must also be LOW for writing. Following the write pulse, th(A) Min. must be allowed before the address may be 
changed again. The output will be the complement of the data input while the write enable (WE) is LOW. 


ADDRESS _ 

A0-A3 -ADDRESS I 




OUTPUT READ A HIGH 
DISABLED IN ADDRESS! 


DISABLE ENABLE 

OUTPUT OUTPUT 


Read Mode 


Switching delays from address and chip select inputs to the data output. 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

VOL 

1, 2, 3 

V|H 

1. 2. 3 

- V|L 

1, 2. 3 

l|L 

1. 2, 3 

l|H 

1, 2, 3 

Icc 

1, 2. 3 

VCL 

1, 2, 3 

•CEX 

1. 2, 3 


SWITCHING CHARACTERISTICS 


No. 

Parameter 

Symbol 

Subgroups 

1 

tpLH(A) 

9, 10, 11 

2 

tPHL(A) 

9, 10, 11 

3 

tp2L(CS) 

9, 10, 11 

4 

tpZL(WE) 

9, 10, 11 

5 

ts(A) 

9. 10, 11 

6 

th(A) 

9, 10, 11 

7 

ts(DI) 

9, 10, 11 

8 

th(DI) 

9, 10. 11 

9 

tpw(WE) 

9, 10, 11 

10 

tpLz(C§) 

9, 10, 11 

11 

tPLH(DI) 

9, 10, 11 

12 

tPHL(DI) 

9, 10, 11 



MILITARY BURN-IN 


Military burn-in is in accordance with the current revisions of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am93L412/93L422 

256 X 4-Bit Low-Power TTL Bipolar IMOX™ RAM 


DISTINCTIVE CHARACTERISTICS 


• High-speed 

• Internal ECL circuitry for optimum speed/power perfor¬ 
mance over voltage and temperature 

• Output preconditioned during write to eliminate write 
recovery glitch 


• Available with three-state outputs or with open-collector 
outputs 

• Power dissipation decreases with increasing ternpera- 
ture 


GENERAL DESCRIPTION 


The Am93L412/L422 is comprised of 1024-bit RAMs built 
using Schottky diode clamped transistors in conjunction 
with internal ECL circuitry and is ideal for use in high-speed 
control and buffer memory applications. Each memory is 
organized as a fully decoded 256-word memory of four bits 
per word. Easy memo ry ex pansion is provided by an active- 
LOW chip select one (CSi) and active HIGH chip select two 
(CS 2 ) as well as open collector OR tieable outputs 
(Am93L412) or three-state outputs (Am93L422). 

An active-LOW write line (WE) controls the writing/re ading 
operation of th^emory. When the chip select one (557) 
and write line (WE) are LOW and chip select two (CS 2 ) is 
HIGH, the information on data inputs (Dq through D 3 ) is 
written into the addressed memory word and preconditions 


the output circuitry so that true data is present at the 
outputs when the write cycle is complete. This precondi¬ 
tioning operation insures minimum write recovery times by 
eliminating the "write recovery glitch." 

Reading is performed with the chip select one (CSi) LOW 
and the chip select two (CS 2 ) HIGH and the write line (WE) 
HIGH and with the output enable (SE) LOW. The informa¬ 
tion stored in the addressed word is read out on the 
noninverting outputs (Oo through O 3 ). 

The outputs of the memory go to an inact ive high- 
impedance state whenever chip select one (CSi) is HIGH, 
chip select two (CS 2 ) is LOW, output enable (5E) is HIGH, 
or during the writing operation when write enable (WE) is 
LOW. 



BLOCK DIAGRAM 



BD000600 


MODE SELECT TABLE 


Input 

Output 

Mode 





EB 

On 

mm 

mm 

mm 

B 

B 

*Hi-Z 

Not Select 

poi 

■a 

B 

B 

B 

•Hi-Z 

Not Select 

mm 

•- 

B 

B 

B 

*Hi-Z 

Output Disable 

H 

B 

n 

■ 

B 

Selected 

Data 

Read Data 

mm 

n 

L 

B 

L 

*Hi-Z 

Write "0" 

mm 

n 

L 

B 

D 

*Hi-Z 

Write "1" 

H 

B 

B 

n 

B 

Hi-Z 

Write "0" Out¬ 
put Disable 

H 

B 

B 

n 

B 

Hi-Z 

Write "1" Out¬ 
put Disable 


H = HIGH L = LOW X = Don't Care 

*Hi-Z implies outputs are disabled or off. This condition is 
defined as a high-impedance state for the Am93L422A/L422 
and as output high level for the Am93L412A/L412. 


PRODUCT SELECTOR GUIDE 


Open-Collector 

Part Number 

Am93L412A 

Am93L412A 

Am93L412 

Am93L412 

Three-State 

Part Number 

Am93L422A 

Am93L422A 

Am93L422 

Am93L422 

Access Time 

45 ns 

55 ns 

60 ns 

75 ns 

Temperature Range 

C 

M 

C 

M 


IMOX Is a trademark of Advanced Micro Devices. Inc. 


3-125 


Publication # Bsy, 

08015 A 

Issue Date: May 1986 


Amendment 

/O 


Am93L412/93L422 



























































CONNECTION DIAGRAMS 
Top View 




M 


t2 


13 


= Vcc 

■ A4 

-1 WE 

-■ C5, 

=> 5E 
-■ CSj 

= Dj 
= 02 

= NC 

CD001000 


Note: Pin 1 is marked for orientation. 


LOGIC SYMBOL 














































ORDERING INFORMATION (Cont'd.) 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 



256 X 4-Bit TTL Bipolar IMOX RAM 
Ani93L412“ Open-Collector, Low Power 
Am93L422 •• Three-State, Low Power 


E. OPTIONAL PROCESSING 

Blank - Standard processing 
B “ Burn-in 


D. TEMPERATURE RANGE 

C ■= Commercial (0 to + 75°C) 

C. PACKAGE TYPE 

P = 22-Pin Plastic DIP (PD 022) 

D = 22-Pin Ceramic DIP (CD4022) 

L = 2B-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLR028) 


B. SPEED OPTION 

A = 45 ns Access time 
Blank = 60 ns Access time 


Valid Combinations 

AM93L422 

PC, PCB, 

DC, DCB, 

LC, LCB 

AMg3L422A 

AM93L412 

AM93L412A 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 
CPL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) products are 
processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, or surface 
treatment exceptions to those specifications. The order number (Valid Combination) for CPL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 



256 X 4-Bit TTL Bipolar IMOX RAM 
Am93L412“ Open-Collector, Low Power 
Am93L422 - Three-State, Low Power 


E. CPL STATUS 

C “ CPL Certified 


D. TEMPERATURE RANGE 

M - Military (-55 to +125°C) 


C. PACKAGE TYPE 

/D - 22-Pin Ceramic DIP (CD4022) 

/F - 24-Pin Flatpack (CFM024) 

/L - 2B-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLR028) 


B. SPEED OPTION 

A - 55 ns Access time 
Blank - 75 ns Access time 



Valid Combinations 

Valid Combinations list configurations planned to be^ 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature.-65 to +150°C 

Ambient Temperature with 

Power Applied.-55 to +125‘’C 

Supply Voltage.-0.5 V to +7.0 V 

DC Voltage Applied to Outputs...-0.5 V to +Vcc Max. 

DC Input Voltage.-0.5 V to +5.5 V 

DC Input Current.-30 mA to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature.0 to +75‘’C 

Supply Voltage.+4.75 V to +5.25 V 

Military (M) Devices 

Temperature.-55 to +125'’C 

Supply Voltage.+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 

Parameter 

Description 

Test Conditions 

VOH 
(Note 2) 

Output HIGH Voltage 

Vec “ Min., 

ViN ” V|H or V|L 

•oh = -5.2 mA 

VoL 

Output LOW Voltage 

Vec ” Min., 

V|n = V|h or V|L 

Iql “ 8-0 mA 

V|H 

Input HIGH Level (Note 3) 

Guaranteed Input logical HIGH voltage for all inputs 

V|L 

Input LOW Level (Note 3) 

Guaranteed input logical LOW voltage for all inputs 

l|L 

Input LOW Current 

Vec “ Max., V|N = 0.40 V 

l|H 

Input HIGH Current 

Vec “ Max., V|N •• 4.5 V 

isc 

(Note 2) 

Output Short Circuit Current 

Vec “ Max., VouT “ 0-0 V (Note 4) 

Ice 

Power Supply Current 

ALL inputs = GND 

Commercial 

Vec ” Max. 

Military 

VcL 

Input Clamp Voltage 

Vec ■“ Min,, l|N='-10 mA 



VouT - 2.4 V 

Am93L422A/L422 

>CEX 

Output Leakage Current 

VouT - 0.5 V. 

Vec “ Max. 

Am93L422A/L422 



VouT“4.5 V 

Am93L412A/L412 

C|N 

Input Pin Capacitance 

See Note 5 

CoUT 

Output Pin Capacitance 

See Note 5 


Typ 

Min. (Note 1) Max. Units 



Notes: 1. Typical limits are at Vcc = 5.0 V and Ta = 25”C. 

2. Applies only to devices with three-state outputs (Am93L422 family). 

3. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do 
not attempt to test these values without suitable equipment. 

4. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 

5. Input and output capacitance measured on a sample basis @ f = 1.0 MHz at initial characterization. 

6. Operating specification with adequate time for temperature stabilization and transverse air flow exceeding 400 linear 
feet per__ minute. Conformance testing performed instantaneously where TA = Tc = Tj. 

6jA —66°^/W (with moving air) for Ceramic DIP. 

6jC —18°*^/W for Flatpack and Leadless Chip Carrier. 


*See the last page of this spec for Group A Subgroup testing information. 
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SWITCHING TEST 
CIRCUIT 


SWITCHING TEST 
WAVEFORMS 


KEY TO SWITCHING 
WAVEFORMS 



■to* 

S Lio* 

U— <10nt 
- 10 * 

TW000040 



*See notes after Switching Characteristics. 
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SWITCHING CHARACTERISTICS over operating range unless othen/vise specified* 


Am93L412A/L422A 


Am93L412/L422 


C devices M devices C devices M devices 


Parameter 

Description 


Delay from Address to Output 
(Address Access Time) 


Delay from Chip Select to Active 
Output and Correct Data 


Delay from Write Enable to 
Active Output and Correct Data 
(Write Recovery) 


Delay from Output Enable to Active 
Output and Correct Data 


Setup Time Address (Prior to 
Initiation of Write) 


Hold Time Address (After 
Termination of Write) 


Setup Time Data Input (Prior to 
Initiation of Write) 


Hold Time Data Input (After 
Termination of Write) 


Setup Time Chip Select (Prior to 
Initiation of Write) 


Hold Time Chip Select (After 
Termination of Write) 


Min Write Enable Pulse Width 
to Insure Write 


Delay from Chip Select to Inactive 
Output (Hi-2) 


Delay from Write Enable to Inactive 
Output (Hi-Z) 


Delay from Output Enable to 
Inactive Output (Hi-Z) 


Notes: 1. For AC and Functional Testing, V|h = 3.0 V and V(l = 0.0 V. 

2. tpLH(A) and tpHL(A) are tested with Si closed and Cl = 30 pF with bot h inp ut and output timing referenced to 1.5 V. 

3. For open collec tor d evices, aii deiays from Write E nabie (Wl) or seiects (CSi, CSg,^) inputs to the Data Output (Oq-O 3 ) 
(tpLZ(WE), tpLz(CSi, CS 2 ), tpLz(OE) tpzufWE), tpzLff^^li CS 2 ) and tpzL(OE)) are measured with Si closed and Cl = 30 pF; and 
with both the input and output timing referen ced to 1.5 V. 

4. For three-state output devices, tpznf^). tpzH(CSi, CS 2 ) and tp^(CE) are measured with Si open. Cl = 30 pF and with both 
the input and output timing referenced to 1.5 V. tpzLfWE), tpzLfCSi CSg) and tp zL(O E) are measured with Si closed. Cl = 30 pF 
and with both the input and output timing referenced to 1.5 V. tpnz(WE), tpHzfCSi, CS 2 ) and tpHz(OE) are measured with Si 
open and Cl < 5 pF and are measured between the 1.5 V level on the input to the Voh - 500 mV level on the output. tpLzfWE), 
tpLz(CSi, CS 2 ) and tpLzfSE) are measured with Si closed and Cl < 5 pF and are measured between the 1.5 V level on the input 
and the Vol+500 mV level on the output. 


No. 

Parameter 

Symbol 

1 

tPLH(A)(Note 2) 

2 

tPHL(A)(Note 2) 

3 

tpZH(C5T.CS2) 

4 

tpzL(CSi,CS2) 

5 

tpZHfWE) 

6 

tpzL(WE) 

7 

tpzH(5E) 

8 

tpZL(®E) 

9 

ts(A) 

10 

th(A) 

11 

ts(DI) 

12 

th(DI) 

13 

ts(CSi ,CS2) 

14 

th{C5T,CS2) 

15 

tpw(wi) 

mm 

tpHZ(CSi,CS2) 

WEM 

tpLz(CSi,CS2) 

mm 

tpHZ(WE) 

mm 

tpLz(WE) 

MM 

tpHZ(5E) 

wm 

tPLzfSE) 


Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


45 


55 


60 


75 


30 


40 


35 


45 


40 


45 


45 


50 


30 


40 


35 


45 

5 


10 


10 


10 


5 


5 


5 


10 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


10 


35 


40 


45 


55 



30 


40 


35 


45 


35 


40 


40 


45 


30 


40 


35 


45 


*See the last page of this spec for Group A Subgroup testing information. 
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SWITCHING WAVEFORMS 


cs, — ^ 

CHIP \ 

SELECT 


m 



s 

A 0 -A 7 

ADDRESS 

INPUTS 

m 


m 







DATA 

INPUT 







l,( 0 ()— 1 ——-j 

1 _ 1 

[---4—ih<i>D 

L 



■ 




■ 

■ 


■ 

■ 





■ 




OUTPUT 

*pzh(^iCS 2 )_ 

B\v: 


W///A 




tpH 2 (^>_ 

*PL 2 (^^ 


1 . 1 Ip 2 h(WE) 

1 ‘ Ipzl(WC) 

LIlL'p. 

1 1 tpi 


WF001120 


Diagram A. Write Mode (With OE = LOW) 



WF001130 


Diagram B. Read Mode 

Switching delays form address input, output enable input and the chip select inputs to the data output. For 
the Am93422A/422 disabled output is OFF, represented by a single center line. For the Am93L412A/412, a 
disabled output is HIGH. 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

VOH 

1, 2, 3 

VoL 

1. 2, 3 

V|H 

1. 2. 3 

V|L 

1. 2, 3 

l|L 

1, 2. 3 

l|H 

1, 2. 3 

isc 

1. 2. 3 

Icc 

1. 2. 3 

VcL 

1. 2, 3 

ICEX 

1, 2. 3 


SWITCHING CHARACTERISTICS 


No. 

Parameter 

Symbol 

Subgroups 

1 

tpLH(A) 

9, 10, 11 

2 

tpHL(A) 

9, 10, 11 

3 

tpzH(C5i‘, cSa) 

9, 10, 11 

4 

tpZL(^. CS 2 ) 

9, 10, 11 

5 

tpZH(WE) 

9, 10, 11 

6 

tpzL(WE) 

9, 10, 11 

7 

fpZH(^) 

9, 10, 11 

8 

tpZL(^) 

9, 10, 11 

9 

ts(A) 

9, 10, 11 

10 

th(A) 

9, 10, 11 

11 

ts{DI) 

9, 10, 11 


No. 

Parameter 

Symbol 

Subgroups 

12 

th(DI) 

9, 10, 11 

13 

ts(c§ 7 , CS2) 

9, 10, 11 

14 

th{CgT, CS2) 

9, 10, 11 

15 

tpw(WEI) 

9, 10, 11 

16 

tpHZ{S^. CS2) 

9, 10, 11 

17 

tpLz(CSi, CS2) 

9, 10, 11 

18 

tpHz(WE) 

9, 10, 11 

19 

tPLZCWE) 

9, 10, 11 

20 

tPHZ(OE) 

9, 10, 11 

21 

tpLz(OE) 

9, 10, 11 


MILITARY BURN-IN 


Military burn-in is in accordance with the current revisions of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am93412/9342: 


Am93412/93422 

256 X 4-Bit TTL Bipolar IMOX™ RAM 


DISTINCTIVE CHARACTERISTICS 


High-speed 

Internal ECL circuitry for optimum speed/power perfor¬ 
mance over voltage and temperature 
Output preconditioned during write to eliminate write 
recovery glitch 


Avaiiable with three-state outputs or with open-collector 
outputs 

Power dissipation decreases with increasing tempera¬ 
ture 


GENERAL DESCRIPTION 


The Am93412/22 is comprised of 1024-bit RAMs built 
using Schottky diode ciamped transistors in conjunction 
with internal ECL circuitry and is ideal for use in high-speed 
control and buffer memory applications. Each memory is 
organized as a fuliy decoded 256-word memory of four bits 
per word. Easy memo ry ex pansion is provided by an active- 
LOW chip select one (CSi) and active HIGH chip select two 
(CS 2 ) as well as open collector OR tieable outputs 
{Am93412) or three-state outputs (Am93422). 

An active-LOW write line (WE) controls the writing/re ading 
operation of the memory. When the chip select one (CSi) 
and write line (WE) are LOW and chip select two (CS 2 ) is 
HIGH, the information on data inputs (Do through D 3 ) is 
written into the addressed memory word and preconditions 


the output circuitry so that true data is present at the 
outputs when the write cycle is complete. This precondi¬ 
tioning operation insures minimum write recovery times by 
eliminating the "write recovery giitch." 

Reading is performed with the chip select one (CSi) LOW 
and the chip select two (CS 2 ) HIGH and the write line (WE) 
HIGH and with the output enable (5E) LOW. The informa¬ 
tion stored in the addressed word is read out on the 
noninverting outputs (Oq through O 3 ). 

The outputs of. the memory go to an inact ive high- 
impedance state whenever chip select one (CSi) is HIGH, 
chip select two (CS 2 ) is LOW, output enable (OE) is HIGH, 
or during the writing operation when write enable (WE) is 
LOW. 


BLOCK DIAGRAM 


MODE SELECT TABLE 


Input 

CS 2 1 csT I We I OE 


Mode 

Not Select 




*Hi-Z 

Not Select 

*Hi-Z 

Output Disable 

Selected 

Data 

Read Data 

•Hi-Z 

Write "0" 

•Hi-Z 

Write "1" 

•Hi-Z 

Write "0" Out¬ 
put Disable 


Write "1" Out¬ 
put Disable 


*Hi-Z implies outputs are disabled or off. This condition is 
Rnnonfifin defined as a high-impedance state for the Am93422A/422 
and as output high level for the Am93412A/412. 


PRODUCT SELECTOR GUIDE 


Open-Collector 

Part Number 

Am93412A 

Am93412 

Am93412A 

Am93412 

Three-State 

Part Number 

Am93422A 

Am93422 

Am93422A 

Am93422 

Access Time 

35 ns 

45 

ns 

60 ns 

Temperature Range 

C 

c 1 

1 M 

M 


Rev. Amendment 


C 
























































CONNECTION DIAGRAMS 
Top View 


• 1 24 


12 13 


=3 Vcc 

-1 wE 

-a CS, 

-> 5E 

-> CSj 

=» o] 

-1 o, 

■ > NC 

CD001000 


Note: Pin 1 is marked for orientation. 


LOGIC SYMBOL 











































ORDERING INFORMATION (Cont’d.) 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


- E. OPTIONAL PROCESSING 

Blank - Standard processing 
B = Burn-in 


■ D. TEMPERATURE RANGE 

C - Commercial (0 to + 75°C) 


-C. PACKAGE TYPE 

P - 22-Pin Plastic DIP (PD 022) 

D “ 22-Pin Ceramic DIP (CD4022) 

L “ 28-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLR028) 


- B. SPEED OPTION 

A - 35 ns Access time 
Blank = 45 ns Access time 


-A. DEVICE NUMBER/DESCRIPTION 

Am93412/93422 

256 X 4-Bit TTL Bipolar IMOX RAM 
Am93412" Open-Collector, Standard Power 
Am93422 - Three-State, Standard Power 


Valid Combinations 


AM93422 

AM93422A 


PC, PCB, 
DC, DCB, 
LC, LCB 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 
CPL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) products are 
processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, or surface 
treatment exceptions to those specifications. The order number (Valid Combination) for CPL products is formed by a 
combination of; A. Device Number 

B. Speed Option (if applicable) 

C. Device Ciass 

D. Package Type 

E. Lead Finish 

AM93422 A /PMC 


E. CPL STATUS 

C = CPL Certified 


D. TEMPERATURE RANGE 

M = Military (-55 to +125°C) 


C. PACKAGE TYPE 

/D - 22-Pin Ceramic DIP (CD4022) 

/F = 24-Pin Flatpack (CFM024) 

/L = 28-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLR028) 


B. SPEED OPTION 

A = 45 ns Access time 
Blank = 60 ns Access time 


A. DEVICE NUMBER/DESCRIPTION 

Am93412/93422 

256 X 4-Bit TTL Bipolar IMOX RAM 
Am93412 - Open-Collector, Standard Power 
Am93422 - Three-State, Standard Power 


Vaiid Combinations 

Vaiid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature.-65 to +150'’C 

Ambient Temperature with 

Power Applied.-55 to +125'*C 

Supply Voltage.-0.5 V to +7.0 V 

DC Voltage Applied to Outputs.-0.5 V to +Vcc Max. 

DC Input Voltage.-0.5 V to +5.5 V 

DC Input Current.-30 mA to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES (Note 6) 
Commercial (C) Devices 

Temperature.0 to +75'’C 

Supply Voltage.+ 4.75 V to + 5.25 V 

Military (M) Devices 

Temperature.. .-55 to +125°C 

Supply Voltage.+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


DC CHARACTERISTICS over operating range unless othenwise specified* 


Parameter 

Symbol 

Parameter 

Description 

Test Conditions 

Min. 

Typ. 

(Note 1) 

Max. 

Units 

VOH 

(Note 2) 

Output HIGH Voltage 

Vcc " Min., 

V|N “ V|H or V|L 

lOH “ -5.2 mA 

Bl 

3.6 


Volts 

VOL 

Output LOW Voltage 

Vcc " Min., 

V|N “ V|H or V|L 

lOL “ 8 0 mA 


0.350 

0.45 

Volts 

V|H 

Input HIGH Level (Note 3) 

Guaranteed input logical HIGH voltage for all inputs 





V|L 

Input LOW Level (Note 3) 

Guaranteed input logical LOW voltage for all inputs 



■ni 


l|L 

Input LOW Current 

Vcc “ Max., V|N = 0.40 V 


-100 


HQIi 

l|H 

Input HIGH Current 

Vcc = Mcix.. V|N -■ 4.5 V 


1 

40 


isc 

(Note 2) 

Output Short Circuit Current 

Vcc ” Max., VouT ” 0-0 V (Note 4) 

-10 


-90 

mA 

Icc 

Power Supply Current 

ALL inputs “ GND 

Vcc ^ Max. 

Commercial 




mA 

Military 



170 

VcL 

Input Clamp Voltage 



-0.850 



ICEX 

Output Leakage Current 

VoUT " 2.4 V 

Am93422A/422 


0 


pA 

VqUT " 0-5 V, 

Vcc ” Max. 

Am93422A/422 

-50 

0 


VouT ” 4.5 V 

Am93412A/412 


0 

■[Mj 

C|N 

Input Pin Capacitance 

See Note 5 


4 


PF 

CouT 

Output Pin Capacitance 

See Note 5 


7 


PF 


Notes: 1. Typical limits are at Vcc = 5.0 V and Ta = 25°C. 

2. Applies only to devices with three-state outputs (Am93422 family). 

3. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. Do 
not attempt to test these values without suitable equipment. 

4. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 

5. Input and output capacitance measured on a sample basis @ f ° 1.0 MHz at initial characterization. 

6 . Operating specification with adequate time for temperature stabilization and transverse air flow exceeding 400 linear 
feet per minute. Conformance testing performed instantaneously where Ta = Tc = Tj. 

0jA —60°9W (with moving air) for Ceramic DIP. 

0jC —36°*^/W for Flatpack and Leadless Chip Carrier. 


*See the last page of this spec for Group A Subgroup testing information. 



















































































SWITCHING TEST 
CIRCUIT 


SWITCHING TEST 
WAVEFORMS 


KEY TO SWITCHING 
WAVEFORMS 



‘ 90 % 

S Lio% 

— <10nt 
son 

- 10 » 

TW000040 



*See notes after Switching Characteristics. 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 


Am93412A/93422A 


Am93412/93422 


C Devices M Devices C Devices M Devices 


Parameter 

Symboi 


1 

tpLH(A)(Note 2) 

2 

tpHL(A)(Note 2) 

mm 

tpZH(^. CS 2 ) 

4 

tpZL(C5T, CS 2 ) 

5 

tpZH(WE) 

6 

tp2L(WE) 

7 

tpzH(5E) 

8 

tpzL(SE) 

9 

ts(A) 

10 

th(A) 

11 

ts(DI) 

12 

th(DI) 

13 

ts(n5T,CS2) 

14 

th(CSi,CS2) 

15 

tpw(WE) 

mm 

tpHZ(^.CS2) 

mm 

tpL2(CST,CS2) 

mm 

tpHZ(WE) 

mm 

tpLZ(WE) 


tPHZ(5E) 

mm 

tpLzfOE) 



Parameter 

Description 


Delay from Write Enable to 
Active Output and Correct Data 
(Write Recovery) 


Delay from Output Enable to Active 
Output and Correct Data 


Setup Time Address (Prior to 
Initiation of Write) 


Hold Time Address (After 
Termination of Write) 


Setup Time Data Input (Prior to 
Initiation of Write) 


Hold Time Data Input (After 
Termination of Write) 


Setup Time Chip Select (Prior to 
Initiation of Write) 


Hold Time Chip Select (After 
Termination of Write) 


Min Write Enable Pulse Width 
to Insure Write 


Delay from Chip Select to Inactive 
Output (Hi-Z) 


Delay from Write Enable to Inactive 
Output (Hi-Z) 


Delay from Output Enable to 
Inactive Output (Hi-Z) 


Notes: 1. For AC and Functional Testing, V|h = 3.0 V and V|L“0.0 V. 

2. tpLH(A) and tpHL(A) are tested with Si closed and Cl = 30 pF with bot h inp ut and output timing referenced to 1.5 V. 

3. For open-collec tor d evices, all delays from Write E nable (WE) or selects (CSi, CS 2 ,CE) inputs to the Data Output (Oq - O 3 ) 
(tpLz(WE), tpLz(CSi, CS 2 ), tpL 2 (GE), tpzbfWE), tpzLfCS-j, CS 2 ) and tpzL(^)) are measured wi)h Si closed and Cl = 30 pF; and 
with both the input and output timing referen ced to 1.5 V. 

4. For three-state output devices, tpznfWE), tpznfCSi, CS 2 ) and tp^(OE) are measured with Si open. Cl = 30 pF and with both 
the input and output timing referenced to 1.5 V. tpzLfWE), tpztfC^ (iSg) and tpzijpE) are measured with Si closed. Cl = 30 pF 
and with both the input and output timing referenced to 1.5 V. tpnz(^). tpHZ(<^ 1 . CS 2 ) and tpHz(0€) are measured with Si 
open and Cl < 5 pF and are measured between the 1 .5 V level on the input to the Vqh - 500 mV level on the output. tpLzfWE), 
tpLz(CSi, CS 2 ) and tpLz(^) are measured with Si closed and Cl < 5 pF and are measured between the 1 .5 V level on the input 
and the Vol+500 mV level on the output. 


20 


35 


30 


40 


30 


35 


30 



30 


40 


35 



30 

_i 


35 

_I 


30 



*See the last page of this spec for Group A Subgroup testing information. 
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SWITCHING WAVEFORMS 


I* ' ■ M*)“ 

-ts(es,. csj)- 


-tn(A2-- 

-MCS„ CSj)- 


Ox 

data ■■■- » ■ 

OUTPUT 

*P2h<^iCS2)_ 

tpZL^^1^2) 


. »PH7{^1. CSj) 


Write Mode (With OE = LOW) 



•phz<C5)) 

-•4—•pMr(CSj> 

•PMZ(C*) 


OUTPUT READ A HIGH 
DISABLED IN ADDRESS! 


Read Mode 


Switching delays form address input, output enable input and the chip select inputs to the data output. For 
the Am93422A/422 disabled output is OFF, represented by a single center line. For the Am93412A/412, a 
disabled output is HIGH. 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

VOH 

1, 2, 3 

VOL 

1, 2, 3 

V|H 

1, 2, 3 

V|L 

1. 2. 3 

l|L 

1. 2, 3 

l|H 

1. 2. 3 

isc 

1 . 2, 3 

Icc 

1. 2, 3 

VcL 

1. 2, 3 

ICEX 

1, 2, 3 


SWITCHING CHARACTERISTICS 


No. 

Parameter 

Symbol 

Subgroups 

No. 

Parameter 

Symbol 

Subgroups 

1 

tPLH(A) 

9, 10. 11 

12 

th(Dl) 

9, 10, 11 

2 

tpHL(A) 

9, 10, 11 

13 

ts(C§T, csz) 

9, 10, 11 

3 

tpzH(CSi, CSz) 

9, 10, 11 

14 

th(CSi, CSz) 

9, 10, 11 

4 

tpzL{CST, CSg) 

9, 10. 11 

15 

tpw(WE) 

9. 10, 11 

5 

tpzH(WE) 

9. 10. 11 

16 

tPHZ(C5T, CSz) 

9, 10, 11 

6 

tpZL(WE) 

9, 10, 11 

17 

tpLZ(*^Si, CSz) 

9, 10, 11 

7 

tpZH(3E) 

9, 10, 11 

18 

tpHz(WE) 

9, 10, 11 

8 

tpzL(OE) 

9, 10, 11 

19 

tpLZ(WE) 

9, 10, 11 

9 

ts(A) 

9, 10, 11 

20 

tPHZ(^) 

9. 10. 11 

10 

th(A) 

9, 10, 11 

21 

tpLz(DE) 

9, 10, 11 

11 

ts(DI) 

9. 10. 11 





MILITARY BURN-IN 

Military burn-in is in accordance with the current revisions of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am93L415/Am93L425 

1024 X 1 Bit TTL Bipolar IMOX™ RAM 


DISTINCTIVE CHARACTERISTICS 


Fully decoded 1024-word x 1 -bit RAMs 
93L415A/425A has a 35 ns maximum access time, 65 
mA Ice 

Internal ECL circuitry for optimum speed/power perfor¬ 
mance over voltage and temperature 


• Output preconditioned during write to eliminate write 
recovery glitch 

• Available with three-state outputs (Am93L425 series) or 
with open-collector outputs (Am93L415 series) 

• Plug-in replacement for Fairchild 93L415A/415 and 
93L425A/425, and Intel 2115/2125 series 


GENERAL DESCRIPTION 


The Am93L415 and Am93L425 are fully decoded 1024 x 1 
RAMs built with Schottky diode clamped transistors in 
conjunction with internal ECL circuitry. They are ideal for 
use in high-speed control and buffer memory applications. 
Easy memory expansion is provided by an active LOW chip 
select input (SS) and either open-collector (93L415) or 
three-state (93L425) output. Chip selection for large memo¬ 
ry systems can be controlled by active LOW output 
decoders such as the Am74S138. 

An active LOW write line (WE) controls the writing/reading 
operation of the memory. When the chip select (C5) and 
write lines (WE) are LOW, the information on the data input 


(D|n) is written into the addressed memory word and the 
output circuitry preconditioned so that true data is present 
at the output when the write cycle is complete. This 
preconditioning operation insures minimum write recovery 
times by eliminating the "write recovery glitch." 

Reading is performed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the noninverting output (Dout)- 

During the reading and writing operation or any time the 
chip select line is HIGH, the output of the memory goos to 
an inactive high-impedance state. 


3 


BLOCK DIAGRAM 


MODE SELECT TABLE 



Inputs 

Output 

Mode 



ET?1 

Dout 

mm 

X 

mm 

•Hi-Z 

Not Selected 

L 

L 

L 

*Hi-Z 

Write "0" 

L 

L 

mm 

*Hi-Z 

Write "1" 

L 

H 

X 

Selected 

Data 

Read 


H = HIGH L = LOW X = Don't Care 

*Hi-Z implies outputs are disabied or off. This condi¬ 
tion is defined as a high-impedance state for the 
Am93L425 series and as an output high level for the 
Am93L415 series. 


PRODUCT SELECTOR GUIDE 


Access Time 

35 ns 

40 ns 

45 ns 

55 ns 

60 ns 

Temperature 

Range 

C 

M 

C 

M 

C 

Open-Collector 

Am93L415SA 

Am93L415SA 

Am93L415A 

Am93L415A 

Am93L415 

Three-State 

Am93L425SA 

Am93L425SA 

Am93L425A 

Am93L425A 

Am93L425 




Publication # Rev. 

Amendment 



05850 C 

/O 

IMOX is a trademark of Advanced Micro Devices, inc. 
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CONNECTION DIAGRAMS 
Top View 



A, CS NC Vcc 0l 


isll Vcc 



NC ONO NC A, «« 


ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 

AM93L425 SA DCS 


E. OPTIONAL PROCESSING 

Blank » Standard processing 
B = Burn-in 


-A. DEVICE NUMBER/DESCRIPTION 

Am93L415/Am93L425 
1024x1 Bit TTL Bipolar IMOX RAM 
Am93L415 - Open-Collector 
Am93L425 = Three-State 


-D. TEMPERATURE RANGE 

C = Commercial (0 to + 75°C) 


-C. PACKAGE TYPE 

P - 16-Pin Plastic DIP (PD 016) 

D = 16-Pin Ceramic DIP (CD 016) 


-B. SPEED OPTION 

See Product Selector Guide 


Valid Combinations 


AM93L415SA 

AM93L425SA 

AM93L415A 


PC. PCB, 
DC, DCB 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 
CPL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. CPL Status 


E. CPL STATUS 

C“CPL Certified 


- D. TEMPERATURE RANGE 

M = Military (-55 to + 125°C) 


-C. PACKAGE TYPE 

/D “ 16-Pin Ceramic DIP (CD 016) 

/F = 16-Pin Flatpack (CF 016) 

/L = 20-Pin Ceramic Leadless Chip Carrier (CL 020) 


-B. SPEED OPTION 

SA = 40 ns 
A - 55 ns 


-A. DEVICE NUMBER/DESCRIPTION 

Am93L415/Am93L425 
1024x1 Bit TTL Bipolar IMOX RAM 
Am93L415 “ Open-Collector 
Am93L425 - Three-State 


Valid Combinations 


AM93L425SA 

AM93L415SA 

AM93L425A 

AM93L415A 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature.-65 to +150®C 

Ambient Temperature with 

Power Applied.-55 to +125°C 

Supply Voltage.-0.5 V to +7.0 V 

DC Voltage Applied to Outputs.-0.5 V to +Vcc 

DC Input Voltage..-0.5 V to +5.5 V 

DC Input Current........30 mA to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device faiiure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reiiability. 


OPERATING RANGES (Note 6) 
Commercial (C) Devices 

Temperature.0 to +75°C 

Supply Voltage.+ 4.75 V to + 5.25 V 

Military (M) Devices 

Temperature.-55 to +125°C 

Supply Voltage.+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


DC CHARACTERISTICS over operating range unless othen/vise specified* 


Parameter 

Symbol 

Parameter 

Description 

Test Conditions 

VOH 
(Note 2) 

Output HIGH Voltage 

Vcc ” Min. 

V|N “ V|H or V|L 

Iqh ”-5.2 mA 

VoL 

Output LOW Voltage 

Vcc " Min., 

V|N " V|H or V|L 

Iql ” 16 mA 

V|H 

Input HIGH Level (Note 3) 

Guaranteed input logical HIGH voltage for all Inputs 

V|L 

Input LOW Level (Note 3) 

Guaranteed input logical LOW voltage for all inputs 

l|L 

Input LOW Current 

Vcc ” Max., V|N ” 0.40 V 

l|H 

Input HIGH Current 

Vcc ” Max., ViN - 4.5 V 

isc 

(Note 2) 

Output Short Circuit Current 

Vcc “ Max., VquT “ 0 0 V 
(Note 5) 



All inputs ” GND 

Commercial 



Vcc ” Max. 

Military 

VcL 

Input Clamp Voltage 

1 Vcc “Min., I(N“~'I0 mA 



C5 = V|H or WE “ V|L 

Am93L415 Series Only 



VouT “ 2.4 V 

Am93L425 Series Only 



CS = V|H or We - Vm 

Vqut “ 0.5 V, Vcc “ Max. 

Am93L425 Series Only 

C|N 

Input Pin Capacitance 

See Note 4 

CouT 

Output Pin Capacitance 

See Note 4 


Typ. 

Min. (Notei) Max. 



Notes: 1. Typical limits are at Vcc = 5.0 V and Ta = 25°C. 

2. This applies only to devices with three-state output. (Am93L425 series) 

3. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester noise. 
Do not attempt to test these values without suitable equipment. 

4. Input and output capacitance measured on a sample basis using pulse technique. 

5. Duration of the short circuit should not be more than one second. 

6 . Operating specification with adequate time for temperature stabilization and transverse air flow exceeding 400 linear 
feet per minute. Conformance testing performed instantaneously where Ta = Tc = Tj. 

®JA =“ 60°9w (with moving air) for Ceramic DIP. 

0JC 10-17°9W for Flatpack. 


•See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST 
CIRCUIT 


SWITCHING TEST 
WAVEFORM 


KEY TO SWITCHING 
WAVEFORMS 



GNO- 
<10 nt - 

0.0 V P-P — 


‘ 90 % 

S L 

<10 nt 
^ 90 » “ 

- 10 » 

TW000031 


m 

M 


WILL BE 
CHANGING 
FROM H TO L 


WILL BE 
CHANGING 
FROM L TOH 


DON'T CARE; CHANGING; 

ANY CHANGE STATE 

PERMITTED UNKNOWN 


CENTER 

DOES NOT LINE IS HIGH 

APPLY IMPEDANCE 

“OFF" STATE 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 


No. 

Symbol 

1 

tPLH(A) 

2 

tPHL(A) 

hh 

tpZH(^) 

4 

tp2L(CS) 

5 

tpZH(WE) 

6 

tpZL(WE) 

7 

ts(A) 

8 

th(A) 

9 

ts(DI) 

10 

th(DI) 

11 

ts(C5) 

12 

th(C§) 

13 

tpw(WE) 

■01 

tpHz(C5) 

mm 

tpLZ(C5) 

mm 

tpHz(WE) 


tpLZ(WE) 


Am93L415/ 

Am93L415SA-Am93L425SA Am93L415A-Am93L425A Am93L425 


Min. Max. Min. Max. Min. Max. Min. Max. Min. Max, 


Parameter 

Description 


Delay from Address to Output 
(Note 1) 


Delay from Chip Select to Active 
Output (Notes 2 and 3) 


Delay from Write Enabie to 
Active Output 

(Write Recovery) (Note 2 and 3) 


Setup Time Address (Prior to 
initiation of Write) 


Hold Time Address (After 
Termination of Write) 


Setup Time Data Input (Prior to 
Initiation of Write) 


Hold Time Data Input (After 
Termination of Write) 


Setup Time Chip Select (Prior to 
Initiation of Write) 


Hold Time Chip Select (After 
Termination of Write) 


Write Enable Pulse Width 
to Insure Write 


Delay from Chip Select to Inactive 
Output (Hi-Z) (Notes 2 and 3) 


Delay from Write Enable to Inactive 
Output (Hi-Z) (Notes 2 and 3) 


Notes: 1. tpLH(A) and tpHL(A) are tested with Si closed and Cl = 30 pF with both input and output timing referenced to 1.5 V. 

2. For open-collector devices (93L415 series), delays for WE and to either an active or inactive output are measured with 
closed and Cl = 30 pF; both input and output timing referenced to 1.5 V. 

3. For three-state output devices (93L425 series), delays for tpzH and ^PZL s^e measured with Cl = 30 pF, open and closed, 
respectively. Both input and output timing are referenced to 1.5 V. Delays for tpHZ with Si open and tpLZ with closed and Cl < 
5 pF are measured between the 1.5 V level on the input and the Vqh -0.5 V and Vql +0.5 V level on the output, respectively. 



5 


5 


5 


30 


30 


45 

30 


35 


35 


30 


35 


35 




*See the last page of this spec for Group A Subgroup Testing information. 
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'PtZ(CS) , 
>1 

I 

j 

■»- -*A —‘PHzccs) 

I ® 

•*PZH(CS>>j 

'phl(A)@ —4 

1_ 

•PZMCS)! 

> 

-a-'Pm(A) — J 

rr©n 


mm m 


m 


m 


Read Mode 


WF001742 


Switching delays from address and chip select inputs to the data output. For the Am93L425 series, a 
disabled output is OFF, represented by a single center line. For the Am93L415 series, a disabled output is 


HIGH. 


I 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

Vqh 

1. 2. 3 

Vql 

1, 2, 3 

V|H 

1, 2, 3 

V|L 

1. 2, 3 

l|L 

1. 2, 3 

l|H 

1. 2. 3 

isc 

1, 2, 3 

Icc 

1. 2, 3 

VcL 

1. 2, 3 

ICEX 

1, 2. 3 


SWITCHING CHARACTERISTICS 


No. 

Parameter 

Symbol 

Subgroups 

1 

fPLH(A) 

9, 10. 11 

2 

tPHL(A) 

9, 10, 11 

3 

tpzH(CS) 

9, 10, 11 

4 

tPZL(C§) 

9. 10, 11 

5 

tpZH(WE) 

9, 10. 11 

6 

tpZL(WE) 

9. 10, 11 

7 

ts(A) 

9, 10, 11 

8 

th(A) 

9. 10, 11 

9 

ts(DI) 

9, 10, 11 




Parameter 

Symbol 


th(DI) 


ts(CS) 


th(CS) 


tpw(WE) 


tPHZ(CS) 


tpLZ(CS) 


tpLZ(WE) 


tpHz(WE) 


Subgroups 


9, 10, 11 


9, 10. 11 


9, 10, 11 


9. 10, 11 


9, 10. 11 


9, 10, 11 


9, 10, 11 


9, 10. 11 


MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am93415/Am9342! 


Am93415/Am93425 

1024 X 1 Bit TTL Bipolar IMOX™ RAM 


DISTINCTIVE CHARACTERISTICS 


Fully decoded 1024-word x1-bit RAMs 
Ultra-high speed (SA) version: 

Address Access time 20 ns 
High Speed (A) version: 

Address Access time 30 ns 
Standard version: 

Address Access time 45 ns 
Internal ECL circuitry for optimum speed/power perfor¬ 
mance over voltage and temperature 


Output preconditioned during write to eliminate write 
recovery glitch 

Available with three-state outputs (Am93425 series) or 

with open-coliector outputs (Am93415 series) 

Electricaily tested and opticaily inspected die for the 

assemblers of hybrid products 

Piug in repiacement for Fairchild 93415A/415 and 

93425A/425, and Intel 2115/2125 series 

Ice decreases as temperature increases 


GENERAL DESCRIPTION 


The Am93415 and Am93425 are fully decoded 1024x1 
RAMs built with Schottky diode clamped transistors in 
conjunction with internal ECL circuitry. They are ideal for 
use in high-speed control and buffer memory applications. 
Easy memory expansion is provided by an active LOW chip 
seiect input (^) and either open-coliector or three-state 
outputs. Chip selection for large memory systems can be 
controlled by active LOW output decoders such as the 
Am74S138. 

An active LOW write line (WE) controls the writing/reading 
operation of the memory. When the chip select and write 
lines are LOW, the information on the data input (Din) is 


written into the addressed memory word and the output 
circuitry preconditioned so that true data is present at the 
outputs when the write cycle is complete. This precondi¬ 
tioning operation insures minimum write recovery times by 
eliminating the "write recovery glitch." 

Reading is performed with the chip select line LOW and the 
write line HIGH. The information stored in the addressed 
word is read out on the noninverting output (Dqut)- 

During the writing operation or any time the chip select line 
is HIGH, the output of the memory goes to an inactive high- 
impedance state. 


BLOCK DIAGRAM 


MODE SELECT TABLE 


3 I I I I I 

*7 1 Aooncss WOMO _ ...AW I 

171 oecootn OMVf MS W * M AMMAV | 






Output 


DoUT 


•Hi-Z Not Selected 


•Hi-Z Write "0" 


•Hi-Z Write "1" 


H - HIGH L “ LOW X - Don't Care 

*Hi-Z implies outputs are disabled or off. 

This condition is defined as a high-impedance state 
for the Am93425 series and as an output high level 
for the Am93415 series. 



PRODUCT SELECTOR GUIDE 


Access Time 

20 ns 

30 

ns 

40 ns 

45 ns 

Temperature 

Range 

C 

C 

M 

M 

C 

Open-Collector 

Am93415SA 

Am93415A 

Am93415SA 

Am93415A 

Am93415A 

Three-State 

Am93425SA 

Am93425A 

Am93425SA 

Am93425A 

Am93425 
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CONNECTION DIAGRAMS 
Top View 


"7^ 

J - 

16 

2 

IS 

3 

14 

4 

13 

5 

12 

S 

11 

7 

10 

8 

9 


A, Ct NC Vcc 0| 



NC GNO NC A, A( 


CD000900 

Note: Pin 1 is marked for orientation. 


ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of; A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


-A. DEVICE NUMBER/DESCRIPTION 

Am93415/Am93425 
1024x1 Bit TTL Bipolar IMOX RAM 
Am93415 = Open-Collector 
Am93425 = Three-State 


-E. OPTIONAL PROCESSING 

Blank = Standard processing 
B “ Burn-in 


-D. TEMPERATURE RANGE 

C = Commercial (0 to +70'C) 


:C. PACKAGE TYPE 

P- 16-Pin Piastic DIP (PD 016) 
D“ 16-Pin Ceramic DiP (CD 016) 


-B. SPEED OPTION 

See Product Selector Guide 


Valid Combinations 

AM93415SA 

AM93425SA _ 

AM93415A PC. PCB, 

AM93425A 

AM93415 _ 

AM93425 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 
CPL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fuily compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of; A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. CPL Status 


E. CPL STATUS 

C “ CPL Certified 


- D. TEMPERATURE RANGE 

M-Miiitary (-55 to +125'C) 


-A. DEVICE NUMBER/DESCRIPTION 

Am93415/Am93425 
1024x1 Bit TTL Bipolar IMOX RAM 
Am93415 ” Open-Collector 
Am93425 - Three-State 


-C. PACKAGE TYPE 

/D-16-Pin Ceramic DIP (CD 016) 

/F-16-Pin Flatpack (CF 016) 

/L" 20-Pin Ceramic Leadless Chip Carrier (CL020) 


- B. SPEED OPTION 

SA “ 30 ns 
A “ 40 ns 


Valid Combinations 


AM93425SA 

AM93415SA 

AM93425A 

AM93415A 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature.-65 to +150°C 

Ambient Temperature with 

Power Applied.-55 to +125‘’C 

Supply Voltage.-0.5 V to +7.0 V 

DC Voltage Applied to Outputs.-0.5 V to +Vcc Max- 

DC Input Voltage.-0.5 V to +5.5 V 

DC Input Current...-30 mA to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES (Note 6) 

Commercial (C) Devices 

Temperature.0 to +70®C 

Supply Voltage.+4.75 V to +5.25 V 

Military (M) Devices 

Temperature.-55 to +125'’C 

Supply Voltage.+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 



Parameter 

Description 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Level (Note 3) 


Input LOW Level (Note 3) 


Input LOW Current 


Input HIGH Current 


Output Short Circuit Current 


Power Supply Current 


Input Clamp Voltage 


Output Leakage Current 


Input Pin Capacitance 


Output Pin Capacitance 


Vcc “ Min., 

V|N ” V|H or V|L 


Iql ”16 mA 


Test Conditions 


•oh “-10.3 mA 


•OH =-5.2 mA 


Vcc “ Min., 

V|N = V|H or V|L 


Guaranteed input logical HIGH voltage for all inputs 


Guaranteed input logical LOW voltage for all inputs 


Vcc - Max., V|N “ 0.40 V 


Vcc “ Max., V|N = 4.5 V 


Vcc “ Max., Vqut ” 0-0 V 
(Note 5) 


All inputs = GND I SA Device 


Vcc “ Max. 


Vcc “Min., I|N“-10 mA 


Vcs - V|H or VWE = V|L 
VOUT = 2.4 V 


VCS “ V|H or V^ = V|L 
VoUT = 0-5 V, Vcc “ Max. 


See Note 4 


A and STD Devices 


Am93415 Series Only 


Am93425 Series Only 


Am93425 Series Only 



Notes: 1. Typical limits are at Vcc = 5-0 V and Ta = 25°C. 

2. This applies only to devices with three-state output. (Am93L425 series) 

3. These are absolute voltages with respect to device ground pin and include all overshoots due to system and/or tester 
noise. Do not attempt to test these values without suitable equipment. 

4. Input and output capacitance measured on a sample basis using pulse technique. 

5. Duration of the short circuit test should not be more than one second. ‘ 

6 . Operating specification with adequate time for temperature stabilization and transverse air flow exceeding 400 linear 
feet per minute. Conformance testing performed instantaneously where Ta = Tc = Tj. 

0JA 60°9W (with moving air) for CeramicDIP. 

0JC 10-17°9w for Flatpack. 


*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST 
CIRCUIT 


SWITCHING TEST 
WAVEFORM 


KEY TO SWITCHING 
WAVEFORMS 




See notes 1, 2 and 3 of Switching Characteristics. 



SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 


No. 

Parameter 

Symbol 

Parameter 

Description 

Am93415SA/25SA 

Am93415A/25A 

Units 

C devices 

M devices 

C devices 

M devices 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

1 

tpLH(A) 

Delay from Address to Output 


20 


30 


30 


40 

ns 


tPHL(A) 

wm 

tpZH^S 

Delay from Chip Select to Active 

Output and Correct Data 


15 


25 


20 


30 

ns 

4 

tpzL^S 

5 

tpzhfWE) . 

Delay from Write Enable to 

Active Output and Correct Data 
(Write Recovery) 


15 


25 


25 


35 

ns 

6 

tpZLfWE) 

7 

ts(A) 

Setup Time Address (Prior to 

Initiation of Write) 

5 


5 


5 


5 


ns 

8 

th(A) 

Hold Time Address (After 

Termination of Write) 

0 


5 


5 


5 


ns 

9 

ts(Dl) 

Setup Time Data Input (Prior to 

Initiation of Write) 

0 


5 


5 


5 


ns 

10 

th(DI)^ 

Hold Time Data Input (After 

Termination of Write) 

0 


5 


5 


5 


ns 

11 

ts(55) 

Setup Time Chip Select (Prior to 

Initiation of Write) 

5 


5 


5 


5 


ns 

12 

th(5S) 

Hold Time Chip Select (After 

Termination of Write) 

0 


5 


5 


5 


ns 

13 

tpwfWE) 

Min. Write Enable Pulse Width 
to Insure Write 

15 


25 


20 


30 


ns 

mm 

tpHzfCS) 

Delay from Chip Select to Inactive 

Output (Hi-Z) 


20 


30 


20 


30 

ns 

mm 

tpLz(C5) 

mm 

tpHZfWE) 

Delay from Write Enable to Inactive 

Output (Hi-2) 


15 


25 


20 


30 

ns 

mm 

tPLZfWE) 


*See the last page of this spec for Group A Subgroup Testing information. 















































































































SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 



Parameter 

Symbol 


tPLH(A) 


tPHL(A) 


tpzHfCS) 


tpzL(C5) 


tpzH(WE) 


tpzL(WE) 


ts(A) 


8 

th(A) 

9 

ts(DI) 

10 

th(DI) 

11 

ts(Cg) 

12 

th(CS) 

13 

tpw(WE) 

14 

tpHz(C§) 

15 

tpLz(C§) 

16 

tpHz(WE) 

17 

tpLz(WE) 


Am93415/25 


C devices 


Parameter 

Description 


Delay from Address to Output 
(Address Access Time) 


Delay from Chip Select to Active 
Output and Correct Data 


Delay from Write Enable to 
Active Output and Correct Data 
(Write Recovery) 


Setup Time Address (Prior to Initiation of Write) 


Hold Time Address (After Termination of Write) 


Setup Time Data Input (Prior to Initiation of Write) 


Hold Time Data Input (After Termination of Write) 


Setup Time Chip Select (Prior to Initiation of Write) 


Hold Time Chip Select (After Termination of Write) 


Min. Write Enable Pulse Width to Insure Write 


Delay from Chip Select to Inactive 
Cutput (Hi-Z) 


Delay from Write Enable to Inactive 
Cutput (Hi-Z) 


Notes: 1. tpLH(A) and tpHL(A) are tested with Si closed and Cl = 30 pF with both input and output timing referenced to 1.5 V. 

2. For open-collector devices (Am93£[5 series), all delays from Write Enable (WE) or Chip Select (CE) inputs to the Data Output 

(Dout). IPLZfWE), tpLzfCS), tpzL(WE) and tpztf^) are measured with Si closed and Cl = 30 pF; and with both the input and 
output timing referenced to 1.5 V. _ 

3. For three-state output devices (Am93425 series), tp 2 y(WE) and tpzH(55) are measured with Si open. Cl = 30 pF and with both the 
input and output timing referenced to 1.5 V. tpz^_^E) and tpzLf^) are measured with Si closed. Cl = 30 pF and with both the 
input and output timing referenced to 1.5 V. tHz(WE) and tpHzfCS) are measured Si open and Cl < 5 pF and are measured 
between the 1.5 V level on the input to the Vqh -500 mV level on the output. tpLz(WE) and tpLzfCS) are measured with Si closed 
and Cl <5 pF and are measured between the 1.5 V level on the input and the VoL + 500 mV level on the output. 



*See the last page of this spec for Group A Subgroup Testing information. 
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~ j ^ *PU‘^* 

—H 

I MH “ j-*™ 


-Max. i» --^PMZ' 


OUTPUT READ A HIGH 
DISABLED IN ADDRESS! 


Switching delays from address and chip select inputs to the data output For the Am93425SA/A/425. dis¬ 
abled output is OFF. represented by a single center line. For the Am93415SA/A/415, a disabled output is 
HIGH. 

Read Mode 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

VOH 

1, 2, 3 

VOL 

1, 2, 3 

V|H 

1, 2, 3 

V|L 

1, 2, 3 

l|L 

1. 2, 3 

l|H 

1, 2, 3 

isc 

1. 2, 3 

Icc 

1. 2, 3 

VCL 

1, 2, 3 

ICEX 

1. 2. 3 


SWITCHING CHARACTERISTICS 



Parameter 

Symbol 

Subgroups 

tPLH(A) 

9, 10, 11 

tpHL(A) 

9, 10, 11 

tp2H(C5) 

9, 10, 11 

tpzL(C§) 

9, 10, 11 

tpzH(WE) 

9, 10, 11 

tpzL(WE) 

9, 10, 11 

ts(A) 

9, 10, 11 

th(A) 

9, 10, 11 

ts(DI) 

9, 10, 11 



Parameter 

Symbol 


th(DI) 


ts(CS) 


th(C§) 


tpw(WE) 


tpHz(C5) 


tpLZ(C§) 


tpLz(WE) 


tpHZ(WE) 


Subgroups 


9, 10, 11 


9, 10, 11 


9, 10, 11 


9, 10, 11 


9, 10, 11 


9, 10, 11 


9, 10, 11 


9, 10, 11 


MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am93L469 


Am93L469 

512x9 TTL Low-Power Tag Buffer 
ADVANCE INFORMATION 


DISTINCTIVE CHARACTERISTICS 

• 45-ns address to comparator output (MATCH) • One-third power consumption of the Am93469 

• Replaces six or more integrated circuits with a single • Fully TTL compatible 

device • Integrated reset feature 

• On-chip parity generator and checker 


GENERAL DESCRIPTION 


The Am93L469 Low-Power Tag Buffer combines a 512 x 9 
memory with a comparator. An internal parity generator and 
parity checker guarantee that no misoperation occurs. 

The device has three operational modes: Compare, Write, 
and Reset. In Compare mode, data is compared to the 
contents of an address location. Write mode is used to 
store data. Reset mode is used to clear a single 'valid bit' 
stream. 


The Tag Buffer is designed to be used in a cache memory 
system for the translation of virtual addresses to physical 
addresses. The device can also be used in the directory 
and data cache. It offers state-of-the-art technology perfor¬ 
mance, while combining the functions of six or more 
integrated circuits into a single device. 


BLOCK DIAGRAM 
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CONNECTION DIAGRAM 
Top View 



CD009152 


LOGIC SYMBOL 



LS002201 

Vcc = Positive Power Supply 
GND = Ground 
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Aq-As Address (Inputs) 

Identifies memory locations. 

D 0 -D 7 Data (Inputs) 

During Compare cycle, eight bits of data are compared with 
address iocation given by Aq-As for equaiity. The resultJs 
indicated on the Comparator output pin, MATCH. When W 
is LOW, data is written into the address location given by 
Aq-As. 

R Reset (Input, Active LOW) 

Resets D 3 to zero (all 512 locations). 

S Chl^Seiect (Input, Active LOW) 

When S is LOW, the device is activated. A HIGH on this 


PIN DESCRIPTION _ 

input will disable the chip and force PE and MATCH outputs 
HIGH, allowing easy vertical expansion. 

W Write Enable (Input, Active LOW) 
aared with Must be LOW to write Data (D 0 -D 7 ) into location given by 

e result Js Aq-As. MATCH is output HIGH during Write cycle. 

When W MATCH Comparator Match (Output, Active HIGH) 

I given by Qgjg equals content of memory loca¬ 

tion specified by Aq-As. LOW when mismatch occurs. 

^ Parity Error (Input/Output, Active LOW) 

LOW when the nine bits of internal data do not constitute 
even parity. If held LOW during Write Cycle, odd parity will 
IH on this be generated, forcing a parity error for that address upon 

input. 


FUNCTIONAL DESCRIPTION 

The Am93L469 Low-Power Tag Buffer has three modes of 
operation: Compare, Write, and Reset. These modes are 
described as follows. 


Compare Mode 

The eight bits of Data inputs are compared with the content of 
a given memory location for equality. The nin^ddre^ inputs 
define each memory location. In this mode, W and R inputs 
are HIGH, and S is LOW. If the eight bits of Data inputs are 
exactly the same as the eight bits of data in the given memory 
location, the MATCH output will be HIGH. If not, the MATCH 
output will be LOW. The parity bit is not compared. 


Write Mode 

The eight bits of data inputs and the one_bit of parity are writ¬ 
ten into the RAM array when both S and W are LOW, and R is 
HIGH. The MATCH output is forced HIGH (the MATCH output 
is associated with the output enable of the data cache). Hold¬ 
ing the Parity Error (PE) LOW forces a Parity Error to be out¬ 
put during the later compare cycles. 

Reset Mode 

When R = LOW, S = LOW, and W = HIGH, a ^dicated 
section of the entire array, D 3 , is reset to LOW. The PE output 
is forced LOW during reset. The MATCH output is forced 
HIGH. All 512 D 3 data bits are reset to a low state. The other 
seven bits in each address location may change to an un¬ 
determined state (HIGH or LOW). 


TABLE 1. FUNCTION TABLE 


INPUTS 

INPUT/OUTPUT 

OUTPUT 

S 

w 

R 

PE (Note 1) 

MATCH (Note 2) 

H 

X 

X 

Input 

Output Disabled 

H (Forced) 

L 

H 

H 

Output 

H = No Parity Error 

L = Parity Error 

H = MATCH 

L = MISS 

L 

H 

L 

Output 

L 

H (Forced) 

L 

L 

H 

Input 

H = Even Parity 

L = Odd Parity 

H (Forced) 

L 

L 

L 

Input 

Output Disabled 

H (Forced) 


DESCRIPTION 


Note: 1. PE is an open-collector output, requiring an external Pull-up Resistor. 

2. Match is an open-collector output, requiring an external Pull-up Resistor. 

Key: H = HIGH 
L=LOW 
X = Don't Care 

TABLE 2. COMPARE CYCLE OUTPUT DESCRIPTION 


DESCRIPTION 

Parity Error or After Reset 

Not Equal _’ 

Undefined Error 

Equal_ 
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ABSOLUTE MAXIMUM RATINGS 


OPERATING RANGES 


Storage Temperature .-65 to +150°C 

Ambient Temperature with 

Power Appiied .-55 to +125°C 

Supply Voltage .-0.5 to +7.0 V 

DC Voltage Applied to Outputs .-0.5 to Vcc Max. 

DC Input Voltage .-0.5 to +5.5 V 

DC Input Current .-30 to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


Commercial (C) Devices 

Temperature (Ta) .0 to +70°C 

Supply Voltage (Vcc) .+4.5 to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


DC CHARACTERISTICS over operating range unless otherwise specified 


Parameter 

Symbol 


Vql (MATCH) 


Parameter 

Description 


Output LOW Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input Clamp Voltage 


Input LOW Current 


Input HIGH Current 


Supply Current 


Test 

Conditions 


•oL = 18 mA 


Iql =12 mA 


liN = “10 mA - 


V|N = 0 to 5.5 V 


V|N = 4.5 V 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 1) 


Compare Mode 



Parameter 

Symbol 


Parameter 

Description 


tAVMV 

Address to MATCH 

Idvmv 

Data to MATCH 

•avpv 

Address to P€ 

tSLMV 

S to MATCH 

tSLPV 

S to^ 

tSHMH 

5 to MATCH Recovery 

tSHPH 

S to PE Recovery 


Write Mode 


8 

•WLWH 

9 

UVWL 

10 

tWHAX 

11 

Idvwh 

12 

•WHDX 

13 

•SLWH 

14 

tWHSH 

15 

tWLMH 

16 

tWHMV 

17 

•WLPH 

18 

*WHPV 

19 

IPVWH 

20 

tWHPH 

Reset Mode 

21 

Irlrh 

22 

•SLRL 

23 

Irhsh 

24 

tWHRL 

25 

<RHWL 

26 

Irlmh 

27 

•rhmx 


45.0 

ns 

25.0 

ns 

55.0 

ns 

25.0 

ns 

25.0 

ns 

25.0 

ns 

25.0 

ns 


Write Pulse Width 


Address Setup 


Address to W Hold 


Data to W Hold 


S to Setup 


S to Select Hold 


W to MATCH 


Write Recovery (MATCH) 


W to PE 


Write Recovery (PE) 


PE Input to W Setup 


PE Input to W Hold 


R Pulse Width 


S to R Setup 


S to R Hold 


W to R Setup 


W to R Hold 


R to MATCH HIGH 


R to MATCH Recovery 


Notes; 1. All Switching Characteristics are measured at 50% of input to valid output. Both input and output timings are referenced to 1.5 V. 
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Am93469 

512x9 TTL Tag Buffer 


ADVANCE INFORMATION 


DISTINCTIVE CHARACTERISTICS 


• Fast address to comparator output (MATCH) 

• Replaces six or more integrated circuits with a singie 
device 

• On-chip parity generator and checker 


• Easy horizontal and vertical expansion 

• Fully TTI compatible 

• Integrated reset feature 

• 24-pin Ceramic DIP (300 Mil) and Flatpack packages 


GENERAL DESCRIPTION 


The Am93469 Tag Buffer combines a 512 x 9 memory with 
a comparator. An internal parity generator and parity 
checker guarantee that no misoperation occurs. 

The device has three operational modes; Compare. Write, 
and Reset. In Compare mode, data is compared to the 
contents of an address location. Write mode is used to 
store data. Reset mode is used to clear a single 'valid bit' 
stream. 


The Tag Buffer is designed to be used in a cache memory 
system for the transiation of virtuai addresses to physical 
addresses. The device can aiso be used in the directory 
and data cache, it offers state-of-the-art technoiogy perfor¬ 
mance, whiie combining the functions of six or more 
integrated circuits into a single device. 


BLOCK DIAGRAM 




Publication # Rev. 

Amendment 


07562B A 

/O 

3-161 

Issue Date: June 1986 




Am93469 















CONNECTION DIAGRAM 
Top View 



CD009152 


LOGIC SYMBOL 



LS002201 

Vcc = Positive Power Supply 
GND = Ground 
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Aq-As Address (Inputs) 

Identifies memory locations. 

Dq-D/ Data (Inputs) 

During Compare cycie, eight bits of data are compared with 
address iocation given by Aq-As for equaiity. The resuitJs 
indicated on the Comparator output pin, MATCH. When W 
is LOW, data is written into the address iocation given by 
Aq-As. 

R Reset (Input, Active LOW) 

Resets D 3 to zero (all 512 locations). 

S Chi^Seiect (Input, Active LOW) 

When S is LOW, the device is activated. A HIGH on this 


PIN DESCRIPTION _ 

input will disable the chip and force PE and MATCH outputs 
HIGH, allowing easy vertical expansion. 

W Write Enable (Input, Active LOW) 

)ared with Must be LOW to write Data (Dq-D/) into location given by 
9 result is Aq-As. MATCH is output HIGH during Write cycle. 

When W MATCH Comparator Match (Output, Active HIGH) 
given by HIGH when Data (Dq-D/) equals content of memory loca¬ 
tion specified by Aq-As. LOW when mismatch occurs. 

Parity Error (Input/Output, Active LOW) 

LOW when the nine bits of internal data do not constitute 
even parity. If held LOW during Write Cycle, odd parity will 
H on this be generated, forcing a parity error for that address upon 

output. 


FUNCTIONAL DESCRIPTION 

The Am93469 Tag Buffer has three modes of operation: 
Compare, Write, and Reset. These modes are described as 
follows. 


Compare Mode 

The eight bits of Data inputs are compared with the content of 
a given memory location for equality. The nin^ddress inputs 
define each memory location. In this mode, W and R inputs 
are HIGH, and S is LOW. If the eight bits of Data inputs are 
exactly the same as the eight bits of data in the given memory 
location, the MATCH output will be HIGH. If not, the MATCH 
output will be LOW. The parity bit is not compared. 


Write Mode 

The eight bits of data inputs and the one_bit of parity are writ¬ 
ten into the RAM array when both S and W are LOW, and R is 
HIGH. The MATCH output is forced HIGH (the MATCH output 
is associated with the output enable of the data cache). Hold¬ 
ing the Parity Error (PE) LOW forces a Parity Error to be out¬ 
put during the later compare cycles. 

Reset Mode 

When R = LOW, S = LOW, and W = HIGH, a ^dicated 
section of the entire array, D 3 , is reset to LOW. The PE output 
is forced LOW during reset. The MATCH output is forced 
HIGH. All 512 D 3 data bits are reset to a low state. The other 
seven bits in each address location may change to an un¬ 
determined state (HIGH or LOW). 


TABLE 1. FUNCTION TABLE 


INPUTS 

INPUT/OUTPUT 

OUTPUT 

S 

W 

R 

^ (Note 1) 

MATCH (Note 2) 

H 

X 

X 

Input 

Output Disabled 

H (Forced) 

L 

H 

H 

Output 

H = No Parity Error 

L = Parity Error 

H = MATCH 

L = MISS 

L 

H 

L 

Output 

L 

H (Forced) 

L 

L 

H 

Input 

H = Even Parity 

L = Odd Parity 

H (Forced) 

L 

L 

L 

Input 

Output Disabled 

H (Forced) 


DESCRIPTION 


Chip Disabled 


Notes: 1. PE is an open-collector output, requiring an external Pull-up Resistor. 

2. MATCH is an open-collector output, requiring an external Pull-up Resistor. 

Key: H = HIGH 
L = LOW 
X = Don’t Care 

TABLE 2. COMPARE CYCLE OUTPUT DESCRIPTION 


DESCRIPTION 

Parity Error or After Reset 
Not Equal 
Undefined Error 
Equal 
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ABSOLUTE MAXIMUM RATINGS 


OPERATING RANGES 


Storage Temperature .-65 to +150°C 

Ambient Temperature with 

Power Applied .-55 to +125°C 

Supply Voltage .-0.5 to +7.0 V 

DC Voltage Applied to Outputs.-0.5 to Vcc Max. 

DC Input Voltage .-0.5 to +5.5 V 

DC Input Current .-30 to +5 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


Commercial (C) Devices 

Temperature (Ta) .0 to +70°C 

Supply Voltage (Vcc).+4.5 to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


DC CHARACTERISTICS over operating range unless othenwise specified 


Parameter 

Symbol 

Parameter 

Description 

VoL (MATCH) 

Output LOW Voltage 

VoL (^) 

Output LOW Voltage 

V|H 

Input HIGH Voltage 

V|L 

Input LOW Voltage 

VcL 

Input Clamp Voltage 

l|L 

Input LOW Current 

l|H 

Input HIGH Current 

Icc 

Supply Current 


Test 

Conditions 


Iql = 36 mA 


loL = 24 mA 


IlN = -10 mA 


V|N = 0 to 5.5 V 


V|N = 4.5 V 

























































SWITCHING CHARACTERISTICS over operating range unless othenwise specified (Note 1) 


Parameter 

Symbol 


Compare Mode 


•avmv 


Write Mode 


Reset Mode 


21 


Parameter 

Description 



8 

tWLWH 

9 

tAVWL 

10 

*WHAX 

11 

toVWH 

12 

•WHDX 

13 

•SLWH 

14 

fWHSH 

15 

•WLMH 

16 

*WHMV 

17 

tWLPH 

18 

•WHPV 

19 

fpVWH 

20 

•WHPH 


Address to MATCH 


Data to MATCH 


Address to PE 


S to MATCH 


S to PE 


S to MATCH Recovery 


5 to PE Recovery 


Write Pulse Width 


Address Setup 


Address to W Hoid 


Data to W Setup 


S to Setup 


S to Select Hold 


W to MATCH 


Write Recovery (MATCH) 


W to PE 


Write Recovery (PE) 


PE Input to W Hold 




§ to R Hold 


W to R Setup 


W to R Hold 


R to MATCH HIGH 


R to MATCH Recovery 


Max. 

Units 


20.0 

ns 

10.0 

ns 

25.0 

ns 

10.0 

ns 

10.0 

ns 

10.0 

ns 

10.0 

ns 



Notes; 1. All Switching Characteristics are measured at 50% of input to Vctlid output. Both input and output timings are referenced to 1.5 V. 
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INTRODUCTION 
NUMERICAL DEVICE INDEX 
FUNCTIONAL INDEX AND SELECTION GUIDE 


BIPOLAR PROGRAMMABLE 
READ ONLY MEMORY (PROM) 


BIPOLAR RANDOM-ACCESS 
MEMORIES (RAM) 


MOS RANDOM-AGGESS 
MEMORIES (RAM) 


r 


MOS ELECTRICALLY ERASABLE 
PROGRAMMABLE ROM (EEPROM) 


MOS UV ERASABLE 
PROGRAMMABLE ROM (EPROM) 


PACKAGING: THERMAL CHARACTERIZATION 
PACKAGE OUTLINES 
GENERAL INFORMATION 
SALES OFFICES 








MOS Random-Access 
Memories (RAM) Index 

Am21 L41 4096 x 1 Static RAM.4-1 

Am2130 1024x8 Dual-Port Static Random-Access Memory.4-9 

Am2147 4096 X 1 Static RAM.4-27 

Am2148/2149 1024 x 4 Static RAM.4-37 

Am2167 16,384x1 Static RAM.4-47 

Am2168/Am2169 4096x4 Static R/W Random-Access Memory. 4-57 

Am90CL255 Low-Power 256K x 1 CMOS Nibble Mode DRAM.4-83 

Am90CL256 Low-Power 256Kx1 CMOS Enhanced Page Mode DRAM.4-108 

Am90CL257 Low-Power 256Kx1 CMOS Static Column Mode DRAM.4-131 

Am90C255 256K x 1 CMOS Nibble Mode Dynamic RAM.4-68 

Am90C256 256Kx1 CMOS Enhanced Page Mode Dynamic RAM .4-86 

Am90C257 256K x 1 CMOS Static Column Dynamic RAM.4-111 

Am90C644 64Kx4 CMOS DUAL-ARRAY MEMORY. 4-143 

Am9044/9244 4096 x 1 Static RAM.4-134 

Am9101 Family 256x4 Static RAM.4-164 

Am9111 Family 256 x 4 Static RAM.4-176 

Am9112 256 X 4 Static RAM.4-188 

Am9114/9124 1024x4 Static RAM. 4-198 

Am9122 256 X 4 Static RAM. 4-208 

Am9128 2048 x 8 Static RAM.... 4-217 

Am9150/Am91L50 1024x4 High-Speed Static R/W RAM. 4-228 

Am9151 1024x4 Registered Static RAM with SSR™ 

— On-Chip Diagnostics Capability.4-238 

Am99C10 256x48 Content Addressable Memory (CAM).4-251 

Am99C164/Am99C165 16,384x4 STATIC R/W RANDOM-ACCESS MEMORY.4-253 

Am99C19 1024 x 9 First-In/First-Out (FIFO).4-255 

Am99C328 32,768x8 Static R/W Random-Access Memory...4-257 

Am99C416 4096 x 16 Static Read/Write Random-Access Memory.4-259 

Am99C58/Am99C59 4096 x 4 CMOS Static Random-Access Memory.4-262 

Am99C60 4096x4 CMOS Static Random-Access Memory with Reset.4-264 

Am99C641 65,536 x 1 Static Read/Write Random-Access Memory.4-267 

Am99C68/Am99CL68 4096x4 CMOS Static R/W Random-Access Memory.4-279 

Am99C88/Am99CL88 8K x 8 CMOS Static Random-Access Memory. 4-289 

Am99C88H 8192x8 CMOS Static Random-Access Memory.4-300 

Am99C89 8192x9 Static R/W Random-Access Memory.4-302 





































Am21L41 

4096 X 1 Static RAM 


DISTINCTIVE CHARACTERISTICS 

• Fully static storage and interface circuitry • High output drive 

• Automatic power-down when deselected • TTL compatible interface levels 

• Low power dissipation • No power-on current surge 

- Am21L41: 220 mW active, 27.5 mW power down 


GENERAL DESCRIPTION 


The Am21L41 is a high-performance, 4096-bit, static, read/ 
write, random-access memory. It is organized as 4096 
words by one bit per word. All interface signal levels are 
identical to TTL specifications, providing good noise immu¬ 
nity and simplified system design. All inputs are purely 
capacitive MOS loads. The outputs will drive up to seven 
standard Schottky TTL loads or up to six standard TTL 
loads. 

Only a single + 5-volt power supply is required. When 
deselected (CS>V|h), the Am21L41 automatically enters 


a power-down mode which reduces power dissipation by as 
much as 85%. When selected, the chip powers up again 
with no access time penalty. 

Data In and Data Out use separate pins on the standard 18- 
pin package. Data Out is the same polarity as Data In. Data 
Out is a three-state signal allowing wired-OR operation of 
several chips. Data In and Data Out may be connected 
together for operation in a common data bus environment. 


BLOCK DIAGRAM 
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PRODUCT SELECTOR GUIDE 


Part Number 

Am21L41-12 

Am21L41-15 

Am21L41-20 

Am21L41-25 

Maximum Access Time (ns) 

120 

150 

200 

250 

Maximum Active Current (mA) 

55 

40 

40 

40 

Maximum Standby Current (mA) 

10 

5 

5 

5 



Publication # Rev. 



03078 C 

/O 

4-1 

Issue Date: May 1986 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


AM21L41 -12 



E. OPTIONAL PROCESSING 

Blank - Standard processing 
B - Burn-in 


D. TEMPERATURE RANGE 

C = Commercial (0 to + 70°C) 


C. PACKAGE TYPE 

P= 18-Pin Plastic DIP (PD 018) 
D= 18-Pin Ceramic DIP (CD 018) 


B. SPEED OPTION 

See Product Selector Guide 


A. DEVICE NUMBER/DESCRIPTION 

Am21L41 

4K X 1 Static RAM 


Valid Combinations 

AM21L41-12 

PC, PCB, DC. 

DCB 

AM21L41-15 

AM21L41-20 

AM21L41-25 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 


PIN DESCRIPTION 


Aq-Aii Address (Inputs) 

The address input lines select memory location from which 
to read or write. 

CS Chip Select (Input, Active LOW) 

The Chip Select line selects the memory device for active 
operation. 

WE Write Enable ^ut, Active LOW) 

When both CS and WE are LOW, data on the input lines is 
written to the location presented on the address input lines. 


D|n Data In (Input) 

This pin is used to enter data during write operations. 

Dqut Data Out (Output, Three-State) 

The content of the selected memory location is presented 
on t he Data Output line during read operations (CS LOW, 
WE HIGH). The line goes three-state during write 
operations. 

Vcc Power Supply 
Vss Ground 






ABSOLUTE MAXIMUM RATINGS (Note 1) 

Storage Temperature.-65 to +150‘’C 

Ambient Temperature with 

Power Appiied.0 to + 70“C 

Supply Voltage.- 0.5 V to +7.0 V 

All Signal Voltage with 

Respect to Ground.-1.5 V to +7.0 V 

Power Dissipation.1.2 W 

DC Output Current....20 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. < 


OPERATING RANGES (Note 2) 

Commcercial (C) Devices 

Temperature (Ta) ...0 to +70'’C 

Supply Voltage (Vcc).+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


DC CHARACTERISTICS over operating range unless othenvise specified 


Parameter 

Symbol 

Parameter 

Description 

lOH 

Output HiGH Current 

lOL 

Output LOW Current 

V|H 

Input HIGH Voltage 

V|L 

Input LOW Voltage 

l|X 

Input Load Current 

loz 

Output Leakage Current 

los 

Output Short-Circuit 

Current 

Icc 

Vcc Operating Suppiy 
Current 

ISB 

Automatic 55 Power 

Down Current 

C| 

Input Capacitance 
(Note 13) 

Co 

Output Capacitance 
(Note 13) 


Am21L41-15, 
Ain21L41-20, 
Am21L41-12 Am21L41-25 


Test Conditions 



VoH = 2.4 V 


VoL = 0.4 V 


Vss^Vo<Vcc 
Output Disabled 


Vss < Vo < Vcc 
(Note 3) 


Max. Vcc. C5 <V|l 


Max. Vcc. (CS>V|H) 
(Note 5) 


Test Frequency = 1.0 MHz 
Ta “ 25'’C, All pins at 0 V 


Notes: 1. Absolute Maximum Ratings are intended for user guidelines and are not tested. 

2. For test and correlation purposes, ambient temperature is defined as the stabiiized case temperature. 

3. Short-circuit test duration should not exceed 30 seconds. Actual testing is performed for only 5 ms. 

4. Test conditions assume signal transition times of 10 ns or less, timing reference levels of 1.5 V, Input pulse levels of 

0 to 3.5 V and output loading of the specified Iql^Ioh and Cl 30 pF load capacitance (reference A. under 
Switching Test Circuit.). _ 

5. The internal write time of the memory is defined by the overlap of C5 LOW and WE LOW. Both signals must be LOW 
to initiate a write and either signal can terminate a write by going HiGH. The data input setup and hoid timing should 
be referenced to the rising edge of the signal that terminates the write. 

6 . A puli-up resistor to Vcc on the CS input is required to keep the device deselected during Vcc power up, otherwise 
ISB will exceed values given. 

7. Chip deselected greater than 55 ns prior to selection. 

8 . Chip deselected less than 55 ns prior to selection. 

9. Transtion is measured at Vqh -500 mV and Vql +500 mV levels on the output from 1.5 V level on the input with 
l oad shown in Figure 1 using Cl = 5 pF. 

10. WE is HIGH for read cycle. 

11 . Device is continuously selected, 55 = Vil- 

12. Address valid prior to or coincident with^ transition LOW. 

13. These parameters are not 100% tested, but are evaluated at initial characterization and at anytime the design is 
modified where capacitance may be affected. 
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tAA, UCS ICC. ISB 


TYPICAL DC and AC CHARACTERISTICS 


Supply Current 
Versus Supply Voltage 


Supply Current 
Versus Ambient Temperature 


Output Source Current 
Versus Output Voltage 



4^ 4.75 5.00 5.25 5.50 




VCC-V 

OP000820 

Normalized Access Time 
Versus Supply Voltage 


Ta-’C 

OP000831 

Normalized Access Time 
Versus Ambient Temperature 


VOUT - V 

OP000841 

Output Sink Current 
Versus Output Voltage 



VCC - V 

OP000760 

Typical Power-On Current 
Versus Power Supply 


Ta-*C 

OP000851 

Access Time Change 
Versus Input Voltage 


VOUT - V 

OP000861 

Access Time Change 
Versus Output Loading 



VCC - V 

OP000871 



1 





■ 



i 


9 

! 



1 

1 

1 






0 1.0 24) 34) 4.0 

ViN - V 

OP000801 




0 100 200 300 400 500 

CL - pF 

OP000881 
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SWITCHING TEST CIRCUIT 
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TC000031 









A. Output Loa 
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SWITCHING CHARACTERISTICS over operating range unless othenvise specified (See Notes 4-12) 



Parameter 

Symbol 


Am21L41-12 

Am21L41-15 

Am21L41-20 

Am21L41-25 


No. 

Description 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Units 

I Read Cycle | 

1 

tRC 

Address Valid to Address Do Not Care 
Time (Read Cycle Time) 

120 


150 


200 


250 


ns 

2 

Iaa 

Address Valid to Data Out Valid Delay 
(Address Access Time) 


120 


150 


200 


250 

ns 

3 

tASCI 

Chip Select LOW to Data (Note 7) 


120 


150 


200 


250 

ns 

4 

tASC2 

Out Valid (Note 8) 


130 


160 


200 


250 

ns 

5 

tLZ 

Chip Select LOW to Data Out On (Note 
9, 13) 

10 


10 


10 


10 


ns 

6 

tHZ 

Chip Select HIGH to Data Out Off 
(Note 9, 13) 

0 

60 

0 

60 

0 

60 

0 

60 

ns 

7 

lOH 

Address Unknown to Data Out 

Unknown Time 

10 


10 


10 


10 


ns 

8 

tPD 

Chip Select HIGH to Power LOW Delay 
(Note 13) 


60 


60 


60 


60 

ns 

9 

tpu 

Chip Select LOW to Power HIGH Delay 
(Note 13) 

0 


0 


0 


0 


ns 

1 Write Cycle | 

10 

two 

Address Valid to Address Do Not Care 
Time (Write Cycle Time) 

120 


150 


200 


250 


ns 

11 

twp 

Write Enable LOW to Write Enable 

HIGH Time (Note 5) 

60 


60 


60 


75 


ns 

12 

tWR 

Write Enable HIGH to Address Do Not 
Care Time 

10 


15 


20 


20 


ns 

13 

twz 

Write Enable LOW to Data Out Off 

Delay (Notes 9, 13) 

0 

70 

0 

80 

0 

80 

0 

80 

ns 

14 

tow 

Data in Valid to Write Enable HIGH 

Time 

50 


60 


60 


75 


ns 

15 

tDH 

Write Enable HIGH to Data In Do Not 
Care Time 

10 


10 


10 


10 


ns 

16 

ias 

Address Valid to Write Enable LOW 

Time 

0 


0 


0 


0 


ns 

17 

tew 

Chip Select LOW to Write Enable HIGH 
Time (Note 5) 

110 


135 


180 


230 


ns 

18 

tow 

Write Enable HIGH to Output Turn On 
(Notes 9, 13) 

0 


0 


0 


0 


ns 

m 

tAW 

Address Valid to End of Write 

110 


135 


180 


230 


ns 

Notes: See notes following DC Characteristics table. 
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1 WF000221 


Write Cycle N^2 (CS Controlled) 

Note: If CS goes HIGH simultaneously with WE HIGH, the output remains in a high-impedance state. 










Am2130 

1024x8 Dual-Port Static Random-Access Memory 


PRELIMINARY 


DISTINCTIVE CHARACTERISTICS 


Fast 70-ns access time 
Fully static operation 
Full TTL compatibility 
Interrupt function (INT) 

Open drain for OR-tied operation 
Easy microprocessor interface 


• BUSY function to handle contention 
- Open drain for OR-tied operation 

• Automatic power down ( CE) 

• Output Enable function (OE) 

• Both ports operate independently 

• Each port accesses entire memory 


GENERAL DESCRIPTION 


The Am2130 is an 8192-Bit Dual-Port Static Random- 
Access Memory organized 1024 words by 8 bits. It is 
designed using fully static circuitry requiring no clocks or 
refresh to operate. 

The Am2130 features two separate I/O ports which allow 
independent access for read or write to any location in the 
memory. The only situation where contention can occur is 
when both ports are active and both addresses match. In 
the event that contention occurs, on-chip control logic 
arbitrates delayin g one p ort until the other port's operation 
is completed. A BU SY flag is sent to the side whose 
operation is delayed. BUSY is driven out at speeds that 
allow the port's processor to preserve its address and data. 

An interrupt function (TnT) is also provided to allow commu¬ 
nication between systems. This function acts like a writable 


flag. When the flag's location is written from one side, the 
other side's INT pin goes LOW until the flag location is read 
by that side. The TnTs and BUSYs have open-drain drivers 
to allow OR-tied operation. 

The Am2130 has an automatic power-down feature which 
is controlled by the Chip Enable inputs. Each Chip Enable 
controls automatic power-down circuitry that allows its 
respective side of the device to remain in a standby power 
mode. 

The Am2130 is packaged in 48-pin DIPs (Plastic or Ceramic 
Sidebrazed) and 52-pin Chip Carriers (Plastic Leaded or 
Ceramic Leadless) for highest possible density. The device 
is fully TTL-compatible and requires a single -i- 5 V power 
supply. 


BLOCK DIAGRAM 




CONTENTION 



Publication # Rev. 

Amendment 

05157 C 

/O 

Issue Date; May 1986 



Am2130 
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ORDERING INFORMATION 
Standard Products 


AMD products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 

AM2130 


-A. DEVICE NUMBER/DESCRIPTION 

Am2130 

1Kx8 Dual-Port Static RAM 


-E. OPTIONAL PROCESSING 

Blank - Standard processing 
B “ Burn-in 


-D. TEMPERATURE RANGE 

C = Commercial (0 to -t- 70°C) 


-C. PACKAGE TYPE 

P “ 48-Pin Plastic DIP (PD 048) 

D = 48-Pin Sidebrazed Ceramic DIP (SD 048) 
J - 52-Pin Plastic Leaded Chip 
Canier (PL 052) 

L “ 52-Pin Ceramic Leadless Chip 
Carrier (CL 052) 


■ B. SPEED OPTION 

70 - 70 ns 
10-100 ns 
12 = 120 ns 


Valid Combinations 

AM2130-70 

PC. PCB, DC, 

DCS. JC. LC, LCB 

AM2130-10 

AM2130-12 


Valid Combinations 

Valid Combinations iist configurations planned to be 
supported in volume for this device. Consuit the locai AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 


products. 
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ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by 
a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 
■D. Package Type 
E. Lead Finish 


■E. LEAD FINISH 

C >■ Gold 


-D. PACKAGE TYPE 

X “ 48-Pin Sidebrazed Ceramic DIP 
(SD 028) 

U - 52-Pin Ceramic Leadless Chip 
Carrier (CL 052) 


-A. DEVICE NUMBER/DESCRIPTION 

Am2130 

1Kx8 Dual-Port Static RAM 


-C. DEVICE CLASS 

/B “ Class B 


-B. SPEED OPTION 

10-100 ns 
12 - 120 ns 


Valid Combinations 


AM2130-10 
AM2130-12 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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PIN DESCRIPTION 


CEl. Left Port Chip Enable (Input) 

When CEl goes HIGH, the left port of the RAM is 
deselected and the left-port control circuitry will 
automatically power down — excluding IfTfL — and remain 
in a standby power mode as long as CEl remains HIGH. 

CEr Right Port Chip Enable (Input) 

When goes HIGH, the right port of the RAM is 
deselected and the right-port control circuitry will 
automatically power down — excluding INTr — and remain 
in a standby power mode as long as CEr remains HIGH. 

A0l-A9l Left Port Address (Inputs) 

The 10-bit field presented at the Left Port Address Inputs 
selects one of the 1024 memory locations to be read 
from — or written into — via the Left Port Data Input/Output 
Lines. 

A0r-A9r Right Port Address (Inputs) 

The 10-bit field presented at the Right Port Address Inputs 
selects one of the 1024 memory locations to be read 
from — or written into — via the Right Port Data Input/ 
Output Lines. 

OEl Output Enable for Left Port (Input) 

When ^L is HIG H, the left port outputs are disabled — 
excluding BUSYl and InTl- When LOW, the left port 
outputs are enabled.' 

OEr Output Enable for Right Port (Input) 

When OE r is HIG H, the right port outputs are disabled — 
excluding BUSYr and INTr. When LOW, the right port 
outputs are enabled. 

I/O 0 L-I/O 7 L Left Port Data Input/Output Lines 
(Input/Output) 

I/O 0 R-I/O 7 R Right Port Data Input/Output Lines 
(Input/Output) 

R/Wl Le ft Port Read/Wrj_te Enable (Input) 

When OEl is LOW and R/Wl is HIGH, data from the RAM 
location selected by the left addre^ field is present at the 
Left Port Data I/O Lines. When R/Wl is LOW, data present 


on the Left Port Data I/O Lines is written into the RAM 
location selected by the left address field regardless of the 
state of OEl- These operations can be affected by 
contention (see Functional Description). 

R/Wr Right Port Read/Write Enable (Input) 

When OEr is LOW and R/Wr HIGH, data from the RAM 
location selected by the right address fi^ is present at the 
Right Port Data I/O Lines. When R/Wr is LOW, data 
- present on the Right Port Data I/O Lines is written into the 
RAM location selected by the right address field regardless 
of the state of OEr. These operations can be affected by 
contention (see Functional Description). 

B USYl Left Port Busy Flag (Output) 

BUSYl remains HIGH at all times unless both ports initiate 
an operation to the same address l ocation and the right port 
is given priority. When this occurs, BUSYl will go LOW and 
remain LOW until the right port operation is completed. 

B DSYr Right Port Busy Flag (Output) 

BUSYr remains HIGH at all times unless both ports initiate 
an operation to the same address locatio n and the left port 
is given priority. When this occurs BUSYr will go LOW and 
remain LOW until the left port operation is completed. 

Both BUSYr and BUSYl are open drain, allowing OR-tied 
operation. 

INTl Left Port Interrupt Flag (Output) _ 

If the right port writes to memory location 3FE, then INTl is 
latched LOW until the left port reads data from memory 
location 3FE. These operations can be affected by 
contention (see Functional Description). 

INTr Right Port Interrupt Flag (Output) _ 

If the left port writes to memory location 3FF, then INTr Is 
latched LOW until the right port reads data from memory 
location 3FF. These operations can be affected by 
contention (see Functional Description). 

Both WTr and InTl are open drain, allowing OR-tied 
operation. 
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FUNCTIONAL DESCRIPTION 

The Am2130 is a 1024-word by 8-bit dual-port RAM that 
features two separate I/O ports. Each port allows independent 
access for read or write to any location in the memory. 

The Am2130 features separate Left and Right Port Chip 
Enable controls {CE|_ and CEr). Each Chip Enable activates 
its respective port when it goes LOW. When a port is active, it 
is allowed access to the entire memory array. When each Chip 
Enable goes HIGH, the automatic power-down circuitry returns 
its respective port to standby power mode. 

Each port has an Output Enable control (OEl a nd (3Er) that 
keeps its respective outputs — excluding BUSY and TRT — in 
a high-impedance mode when HIGH. When 01 is LOW, that 
port’s output drivers are turned on providing its R/W control is 
HIGH. 

Separate Read/Write Enable inputs (R/Wl and R/Wr) con¬ 
trol writing of new d^a into any location in the RAM from 
either port. When R/Wl is LOW, new data is written into the 
loc^ion selected by the left address field. Likewise, when 
R/Wr is LOW, new data is written into the location selected 
by the right address field. When R/W is HIGH, data can be 
read from that port if its respective OE is LOW. When R/Wi. is 
HIGH and OEl LOW, data is reac^rom the location selected 
by the left address field. When R/Wr is HIGH and OEr LOW, 
data is read from the location selected by the right address 
field. 

There is one situation where contention can occur. It is when 
both left and right ports are active and both addresses match. 
For this condition, on-chip control logic arbitrates the situation. 


Priority is given to the first port whose inputs are valid at the 
address match. 

There are two possible ways a port becomes valid at an 
address match. One is where Address inputs are valid before 
the respective Chip Enable goes LOW. The other is where 
Chip Enable is LOW and an address change follows. Priority, 
then, is given to the first port that has both its Chip Enable 
LOW, and Address inputs valid, at the address match. The 
other port will not be allowed access to the memory core in 
contention until the first port's operation is complete. 

Separate Busy Flags (SUSVl and BUSYr) are provided to 
signal when a port's access to the memory core has been 
delayed. When both ports try to access the same memory 
location, the on-chip arbitration logic causes the Busy Flag to 
go LOW on the side that is delayed. The Busy Flag goes HIGH 
when either port is deselected, or either ports' addresses 
change to a non-matching location. These flags are provid ed 
to allow the user to stop the processor if desired. BUSY is 
driven out fast enough for the processor's address and data to 
be preserved if needed. 

Interrupt logic is included on-chip to provide a means for two 
processors to communicate to one another. If the left port 
writes to memory location 3FF, the Right Port Interrupt Flag 
(WTr) is latched LOW until the right port reads data from that 
same location. If the right port writes to location 3FE, then the 
Left Port Interrupt Flag (IRTl) is latched LOW until the left port 
reads data from that location. If both ports are enabled and 
contention occurs, only the port with priority may set or clear 
the Interrupt Flags. The other port may not set or clear the 
Interrupt Flags until the first port is either deselected or its 
addresses change to a different location. 
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TABLE 1. NON-CONTENTION READ/WRITE CONTROL 


Left Port Inputs 


Right Port inputs 


Left Flags Right Flags 



Aol-Asl R/Wr CEr 


AoR-AgR |BUSYl 


BUSYrI INTr 




Left port in power¬ 
down mode 


Right port in power¬ 
down mode 


Data on ieft port 
written to memory 
location Aou-Agt 


Data in memory 
location Aol-Aql 
output on left port 


Data on right port 
written to memory 
location Aor-Aqr 


Data in memory 
location Aqr-Aqr 
output on right port 


Left port flags right 
port to read memory 
location 3FF 


Right port flags left 
port to read memory 
location 3FE 


TABLE 2. BUSY ARBITRATION OF ADDRESS CONTENTION 



Right Port 


R/Wl I CEl I OEl Aol-Asl R/Wr CEr OEr Aqr-AsrI BUSYl I BUSYr 



Flags 

(Note 1) 



Right-Port operation only 
is permitted. (Note 3) 


Left-port operation only 
is permitted. (Note 4) 


TABLE 3- INTERRUPT FLAG 


Right Port 



Function 


Set INTr 


Reset INTr 


Set INTl 


Reset INTl 


Key; H = HIGH 
L=LOW 

LIV = Last Input Valid; meets t/\ps spec (Note 2) 

X = Don't Care 
Xi = No Match, or 

Same port deselected, or 
Opposite port has priority 

Notes; 1. INT Flags = X 

2. If LIV violates tAPS spec then one of the two ports receives priority, and the remaining port's BUSY Flag goes LOW. However, 
there is an extremely rare metastable event which can occur when the arbitration circu itry ca nnot determine which port was "first" 
at the matching address. On this ngre occurrence, both ports may momenta rily rec eive BUSY LOW signals until the metastable 
state is resolved (usually within a few nanoseconds). Thereafter, one port's BUSY remains LOW while the other completes its 
operation and resumes normal operation. 

3. A Left-Port Read operation is also permitted if the Right-Port is also reading. 

4. A Right-Port Read operation is also permitted if the Left-Port is also reading. 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature.-65 to +150“C 

Ambient Temperature 

with Power Applied.-55 to +125®C 

Supply Voltage 

with Respect to Ground.-0.5 to +7.0 V 

All Signal Voltages.-3.5 to + 7.0 V 

Power Dissipation.1.2 W 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices (Note 8) 

Temperature (T^).0 to +70°C 

Supply Voltage (Vcc)..+4.5 to +5.5 V 

Military (M) Devices (Note 8)* 

Temperature (Ta) .-55 to +125“C 

Supply Voltage (Vcc).+4.5 to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

‘Military product 100% tested at Tc = +25®C, +125®C, 
and -55‘’C. 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 





Parameter 

Description 


Input Load Current 
(All Input Pins) 


Output Leakage Current 


Power Supply Current 
(Both Ports Active) 


Standby Current 
(Both Ports Standby) 


Standby Current 
(One Port Standby) 


Input LOW Voltage ‘ - ' 

(I/On) 


Input LOW Voltage 
(All Addresses & Clocks) 


Input HIGH Voltage 


Output LOW Voltage 
(I/O 0 -I/O 7 ) 


Open-D rain Output LOW Voltage 
(BDSY. iNT) 


Output HIGH Voltage 


Test Conditions 


Vcc ” Max., Vim GND to Vcc 


^ ” ViH, Vcc " Max., 
VouT “ GND to 4.5 V 


Vcc = Max.. CE - V|L 
Outputs Open 


Vcc ” Min. to Max., 
CEl srid CEr ■“ V|R 



Vcc ” Max., 

CEl ■“ V(L and CEr - V|h or 
CEl “ ViH .and CEr “ Vm 


IOH = -t.O mA 
(Note 7) 


•See the last page of this spec for Group A Subgroup Testing information. 

CAPACITANCE (Note 9) 


Parameter 

Symbol 


Gout 


C|N 


Parameter 

Description 


Output Capacitance 


Input Capacitance 


Test Conditions 



Max. 

Units 

10 

PF 

10 






















































































KEY TO SWITCHING WAVEFORMS 



WAVEFORM INPUTS 

MUST BE 
STEADY 

m MAY CHANGE 
FROM H TO L 

////// MAY CHANGE 
////// FROML TOH 


DON'T CARE: 
ANY CHANGE 
PERMITTED 


WILL BE 
CHANGING 
FROM H TO L 


WILL BE 
CHANGING 
FROML TOH 


CENTER 
LINE IS HIGH 
IMPEDANCE 
-OFF" STATE 



KS000010 


SWITCHING TEST CIRCUITS 



+ 5V 

+5V 

1 

^OUT 

1 1250 11 

1 

< 

1 

1 1150 U 


[ 

BDSy & IFJT-- 


775 U t 

] 

> — ICAP 

> 

1 

= 

= CAP 


TC002201 

- 

TC002222 

Test Loads A and B 

Test Loads C and D 




TEST OUTPUT LOADS 

Test Load 

CAP 

A 

5 pF (Note 1) 

B 

100 pF 

C 

50 pF 

D 

5 pF (Note 1) 



Notes; 1. Includes Scope and Jig Capacitance. 


SWITCHING TEST WAVEFORM 


AC Test Conditions 

Input Levels 

GND to 3.0 V 

Input Rise and Fall Times 

5 ns 

Input Timing Reference 
Levels 

1.5 V 

Output Reference Levels 

1.5 V 

Test Output Load 

See Test Output Loads Table 
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SWITCHING CHARACTERISTICS over operating range unless othenwise specified’ 


No. 

Parameter 

Symbol 

Parameter 

Description 

Test 

Conditions 

Am2130-70 

Am2130-10 

Am2130-12 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE (Note 10) | 

1 

■ tRC 

Read Cycle Time 


B 


mim 




ns I 

2 

tAA 

Address Access Time 



B 


mrm 



B 

Kl 

tACE 

Chip Enable Access Time 



B 


ittgMI 


Mfm 


4 

tAOE 

Output Enable Access Time 



mm 




tmm 



tOH 

Output Hold from Address Change 


5 


B 


5 


— 

B 

tL2 

Output Low Z Time 

(Notes 5 & 9) 

5 


Bi 


5 


ke 

B 

tHZ 

Output High Z Time 

(Notes 5 & 9) 

0 

B 

0 

Kl 

0 

Kl 

ke 

8 

tpu 

Chip Enable to Power Up Time 


0 


- 0''‘ 



0 


ns 

9 

tPD 

Chip Disable to Power Down Time 



B 



mm 


El 

ns 

WRITE CYCLE (Note 10) 

B 

twc 

Write Cycle Time 


B 




■El 



B 

tEW 

Chip Enable to End of Write 


mm 


■a 




B 

B 

tAW 

Address Valid to End of Write 


mm 


Bi 




KBI 

B 

tAS 

Address Setup Time 


0 


0 


0 


— 

B 

twp 

Write Pulse Width t 


El 


El 


B 


KK 

B 

tWR 

Write Recovery Time > 


0 


0 


0 


BKI 

B 

tow 

Data Valid to End of Write 




Kl 


Kl 


IK3i 

B 

tOH 

Data Hold Time 


0 


0 


0 



B 

twz 

Write Enabled to Output In High Z 

(Note 9) 

0 


0 

Kl 

0 


m 

B 

tow 

Output Active from End of Write 

(Note 9) 

0 


0 


0 


IBE 

BUSY FLAG TIMING (Note 7) 


tRC 

Read Cycle Time 


B 




mrm 


ns 1 

B 

twc 

Write Cycle Time 


B 


1^1 


1^1 


ItSi 


tBAA 

BUsY Access Time to Address 



B 


Kl 


Kl 

B 


tBDA 

BUSY Disable Time to Address 

(Note 9) 


B 





B 

24 

tBAC 

BUSY Access Time to Chip Enable or Chip 
Select 



45 


50 


60 

ns 

B 

tBDC 

BUSY Disable Time to Chip Enabie or Chip Select 

(Note 9) 


B 

_ 

TO 


60 

lEI 


tAPS 

Arbitration Priority Setup Time 

_ 

B 


TO 


10 


TO 

INTERRUPT TIMING (Note 7) 

B 

tWINS 

WE to Interrupt Set Time 







B 

BBB 

1 ^ 

tEINS 

CE to Interrupt Set Time 





El 


El 

BE91 

im 

t|NS 

Address to Interrupt Set Time 





mm 


B 

BB 

B 

tOINR 

Output Enable to Interrupt Reset Time 

(Note 9) 






B 

HI 

B 

t|NR 

Address to Interrupt Reset Time 

(Note 9) 


mm 


TO 


70 

IKSI 

mrm 

tEINR 

Chip Enable to Intenupt Reset Time 

(Note 9) 


mm 


El 


El 

besi 

Notes: See notes following Switching Waveforms. 

*See the last page of this spec for Group A Subgroup Testing information. 
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WE-ControHed Data Out 
(OE = V,l) 
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SWITCHING WAVEFORMS (Cont.) 

BU^ FLAG TIMING (2 of 2) 
(Address Arbitration) 
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SWITCHING WAVEFORMS 








Notes’ 


1. R/W is HIGH for Read Cycles. _ 

2. Device is continuously enabled, CE = V|l, OE = V|l. 

3. Addresses valid prior to or coincident with CE transition LOW. 

4. If CE and R/W go HIGH simultaneously, the outputs remain in the high-impedance state. 

5. Output transition is measured at ±500 mV from the low- or high- impedance voltage levels using Load A. 

6. 5El = CEr = V|L. 

7. The BUSY and INT outputs are open drain. A pull-up resistor is required for system operation. For measurement purposes. Load 
C is used for HIGH-to-LOW transitions: output reference level is 1.5 V. Load D is used for LOW-to-HIGH transitions; output 
reference level is -i-500 mV from the output LOW voltage level. 

8. For test and correlation purposes, temperature is defined as stabilized case temperature. 

9. This parameter is guaranteed by design but is not 100% tested. 

10. Except where indicated, I/O pins use Load B. 

11. For a given port to Set or Clear an Interrupt Flag, 1) that port must have priority if addresses match and both 
CEl = CEr = LOW; or 2) Addresses do not match; or 3) opposite port’s CE is HIGH. 

12. Ifthe last input valid transition, which would ordina rily cause a match, occurs at the same time that the o pposite port address or 
CE changes to a no-match condition, then BUSY will remain HIGH (i.e., if there is never a match, then BUSY remains HIGH). 

* Notes listed correspond to reference made in the following sections: - Operating Ranges 

- DC Characteristics table 

- Switching Characteristics table 

- Switching Waveforms 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

I 

Subgroups 

III 

1. 2, 3 

Ilo 

1, 2, 3 

icc 

1, 2, 3 

ISBI 

1, 2. 3 

ISB2 

1. 2, 3 

V|L1 

1. 2, 3 

V|L2 

1, 2, 3 

V|H 

1, 2, 3 

V0L1 

1. 2, 3 

VOL2 

1, 2, 3 

Vqh 

1. 2, 3 


SWITCHING CHARACTERISTICS 


No. 

Parameter 

Symbol 

Subgroups 

1 

tRC 

7, 8, 9, 10, 11 

2 

tAA 

7. 8, 9, 10, 11 

3 

tACE 

7, 8, 9, 10, 11 

4 

tAOE 

7, 8, 9, 10, 11 

5 

tOH 

7, 8, 9, 10, 11 

8 

tpu 

7, 8, 9, 10, 11 

9 

tPD 

7, 8, 9, 10, 11 

10 

two 

7, 8, 9, 10. 11 

11 

tEW 

7, 8, 9, 10. 11 

12 

tAW 

7. 8. 9. 10. 11 

13 

tAS 

7. 8, 9, 10. 11 

14 

twp 

7. 8. 9. 10. 11 



Parameter 

Symbol 



Subgroups 


7, 8, 9, 10, 11 


7, 8, 9, 10, 11 


7, 8, 9, 10, 11 


7, 8, 9, 10, 11 


7, 8, 9, 10, 11 


7, 8, 9, 10, 11 


7, 8, 9, 10, 11 


7, 8, 9, 10, 11 


7, 8, 9, 10, 11 


7, 8, 9, 10, 11 


7, 8, 9, 10, 11 



MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am2147 

4096 X 1 Static RAM 


DISTINCTIVE CHARACTERISTICS 


High speed — access times down to 35 ns maximum 
Automatic power-down when deselected 
Low power dissipation 


High output drive 

TTL compatible interface levels 

No power-on current surge 


GENERAL DESCRIPTION 


The Am2147 is a high- performance, 4096x1-bit, static, 
read/write, random-access memory. It is organized as 4096 
words by one bit per word. All interface signal levels are 
identical to TTL specifications, providing good noise immu¬ 
nity and simplified system design. All inputs are purely 
capacitive MOS loads. The outputs will drive up to seven 
standard TTL loads or up to six Schottky TTL loads. 

Only a single h- 5-volt power supply is required. When 
deselected V|h). the Am2147 automatically enters a 


power-down mode which reduces power dissipation by 
more than 85%. When selected, the chip powers up again 
with no access time penalty. 

Data In and Data Out use separate pins on the standard 18- 
pin package. Data Out is the same polarity as Data In. Data 
Out is a three-state signal allowing wired-or operation of 
several chips. Data In and Data Out may be connected 
together for operation in a common data bus environment. 


BLOCK DIAGRAM 


*10 

*11 


WE 

Vcc 

Vss 



PRODUCT SELECTOR GUIDE 


Part Number 


Maximum Access 
time (ns) 


Maximum Active 
Current (mA) 


Maximum Standby 
Current (mA) 


Full Military Operating 
Range Version_ 


Am2147-35 


35 


180 


30 


Am2147-45 


45 


180 


30 


Yes 


Am21L47-45 


45 


125 


15 


Am2147-55 


55 


180 


30 


Yes 


Am21L47-55 


55 


125 


15 


Am2147-70 


70 


160 

(180 mil) 


20 

(30 mil) 


Yes 


Am21L47-70 


70 


125 


15 
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01940 D 
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ORDERING INFORMATION 
Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid 
Combination) is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 

AM2147 -35 D C B 


E. OPTIONAL PROCESSING 

Blank » Standard processing 
B = Burn-in 


D. TEMPERATURE RANGE 

C = Commercial (0 to + 70°C) 

E = Extended Commercial (-55 to -H25°C) 


C. PACKAGE TYPE 

D = 18-Pin Ceramic DIP (CD 018) 

L = 18-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLR018) 


B. SPEED OPTION 

See Product Selector Guide 


A. DEVICE NUMBER/DESCRIPTION 

Am2147 

4K X 1 NMOS Static R/W RAM 
Am21L47 

4K X 1 Low-Power NMOS Static R/W RAM 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific vaiid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 


* Military or Limited Miiitary temperature 
range products are "NPL" (Non- 
Compliant Products List) or Non-MIL- 
STD-883C Compliant products only. 
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ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) 
is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 


E. LEAD FINISH 

A - Hot Solder DIP 
C - Gold 


-A. DEVICE NUMBER/DESCRIPTION 

Am2147 

4K X 1 NMOS Static RAM 


- D. PACKAGE TYPE 

V-10-Pin Ceramic DIP (CD 018) 

U - 18-Pin Rectangular Ceramic Leadless 
Chip Canier (CLR018) 


-C. DEVICE CLASS 

/B - Class B 


-B. SPEED OPTION 

-45 - 45 
-55 “ 55 ns 
-70 - 70 ns 


Valid Combinations 


AM2147-45 

AM2147-55 

AM2147-70 

/BVA 

AM2147-45 


AM2147-55 

/BUG 

AM2147-70 



Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 


PIN DESCRIPTION 


A0-A11 Address Inputs 

The address input lines select the RAM location to be read 
or written. 

CS Chip Select (Input, Active LOW) 

The Chip Select selects the memory device. 

We Write Enable (Input, Active LOW) 

When We is LOW and CS is also LOW, data is written into 
the location specified on the address pins. 


D|n Data In (Input) 

This pin is used for entering data during write operations. 

Dqut Data Out (Output, Three-State) 

This pin is three state during write operations. It becomes 
active when C5 is LOW and WE is HIGH. 

Vcc Power Supply 

Vss Ground 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature.-65 to +150‘’C 

Ambient Temperature with 

Power Applied.-55 to +125“C 

Supply Voltage.-0.5 V to +7.0 V 

Signal Voltages with 

respect to ground.-3.5 V to +7.0 V 

Power Dissipation.1.2 W 

DC Output Current.20. mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

Absolute Maximum Ratings are for system-design 
reference; parameters given are not 100% tested. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature (Ta) .0 to +70°C 

Supply Voltage (Vcc.+4.5 V to +5.5 V 

Military (M) and Extended Commercial (E) Devices 

Temperature (Ta)* .-55 to +125°C 

Supply Voltage Vcc ..+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

*Ta is defined as the instant-on case temperature. 


DC CHARACTERISTICS over operating range unless otherwise specified** 


Parameter 

Symbol 


>OH 



Parameter 

Description 


Output High Current 


Output Low Current 


Input High Voltage 


Input Low Voltage 


Input Load Current 


Output Leakage 
Current 


Input Capacitance 


Output Capacitance 


Vcc Operating 
Supply Current 


Automatic Power 
Down Current 


Am2147-35 
Am2147-45 
Am2147-55 


Am21L47-45 

Am21L47-55 

Am21L47-70 


VoH “ 2.4 V 


Vql = 0.4 V 


Test Conditions 


Vcc “4.5 V 


Ta = 70°C 


Ta -= las-c 




Vss < V| < Vcc 


GND<Vp<Vcc 
Output Disables 


Ta”- 55 to+ias'c 


Max. 

Min. 

Max. 

Min. 

Max. 


-4 


-4 

■■1 

mm 

wm 


mm 


r— 



B 


mm 

mm 

If^JI 


mm\ 

mm 

lEB 

■a 


mm 

IBB 

-10 

10 

-10 

KBI 

50 

-50 

50 

-50 

50 


Test Frequency = 1.0 MHz (Note 4) 

Ta = 25°c, All pins at 0 V. Vcc “ 5 V 


Max. Vcc. (C5> 
V|h) (Note 3) 


Ta = 0 to TO'C 


Ta“- 55 to 125‘’C 


Ta “ 0 to 70“C 


Ta = -55 to +125°C 


Notes: 1. Test conditions assume signal transition times of 10 ns or less, timing reference levels of 1.5 V, input pulse levels of 0 to 3.0 V 
and output loading of the specified Iql/Ioh and 30 pF load capacitance. Output timing reference is 1.5 V for 2147-35 and 0.8/ 
2.0 V for -45, -55 and -70 parts. 

2. The internal write time of the memory is defined by the overlap of C5 LOW and Wl LOW. Both signals must be low to initiate a 
write and either signal can terminate a write by going HIGH. The data input setup and hold timing should be referenced to the 
rising edge of the signal that terminates the write. 

3. A pull-up resistor to Vcc nn the ^ input is required to keep the device deselected during Vcc power up. Otherwise Isb will 
exceed values given. 

4. These parameters are not 100% tested, but guaranteed b y characterization. 

5. Chip deselected greater than 55 ns prior to selection. 

6. Chip deselected less than 55 ns prior to selection. 

7. Transition is measured ±500 mV from steady state voltage with specified loading in Figure 2. 

8. WS is HIGH for read cycle. 

9. Device is continuously selected, 55 = V u._ 

10. Address valid prior to or coincident with transition LOW. 

**See the last page of this spec for Group A Subgroup Testing information. 
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•cc NORMAUZEO tAA, lACS ICC, ISB 


TYPICAL DC and AC CHARACTERISTICS 


Supply Current 
Versus Supply Voltage 



4^ 4.75 5.00 5.25 5.50 


VCC - V 

OP000430 

Normalized Access Time 
Versus Supply Voltage 


Supply Current 
Versus Ambient Temperature 



Ta-*C 

OP000440 

Normalized Access Time 
Versus Ambient Temperature 


Output Source Current 
Versus Output Voltage 



0 1.0 2.0 3.0 4.0 


VOUT - V 

OP000220 

Output Sink Current 
Versus Output Voltage 



vcc - V 

OP000760 

Typical Power-On Current 
Versus Power Supply 


Ta-’C 

OP000230 

Access Time Change 
Versus Input Voltage 


VOUT - V 

OP000240 

Access Time Change 
Versus Output Loading 



IB 

1 


■ 



1 



1 


n 

1 



1 

1 

1 

■■■ 

■■ 

■■■ 

■■■ 


0 1.0 2.0 3.0 4.0 



0 100 200 300 400 500 


OP000870 


Vw-v 


OP000800 


CL - pF 


OP000270 










SWITCHING TEST CIRCUITS 



30 pF 

(INCLUDING 
SCOPE AND 
JIG) 


TC000062 

Figure 1. Output Load 



Figure 2. Output Load 
for tHZi tLZ. tow. twz 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 1)** 


Parameter 
No. Symbol 


1 

iRC 

2 

tAA 

■i 

*ACS1 

4 

UCS2 

5 

tu 

6 

tHZ 

7 

tOH 

8 

tpD 

9 

i_ 

tpu 


Parameter 

Description 


Read Cycle 


Address Valid to Address Do Not Care 
Time (Read Cycle Time) 


Address Valid to Data Out Valid Delay 
(Address Access Time) 


tACSl I Chip Select LOW to Data I (Note 5) 


Am2147-45 Am2147-55 Am2147-70 

Am2147'35 Am21L47-45 Am21L47-55 Am21L47-70 


Min. Max. Min. Max. Min. Max. Min. Max. 


Chip Select LOW to Data Out On 
(Notes 4 & 7) 


Chip Select HIGH to Data Out Off 
(Notes 4 & 7) 


Address Unknown to Data Out Unknown 
Time 


Chip Select HIGH Power Down Delay 
(Note 4) 


Chip Select LOW to Power Up Delay 
(Note 4) 



Write Cycle 


10 

twc 

Address Valid to Address Do Not Care 
(Write Cycle Time) 

35 


45 


55 


70 


ns 

11 

twp 

Write Enable LOW to Write Enable High 
(Note 2) 

20 


25 


25 


40 


ns 

■3 

tWR 

Write Enable HIGH to Address 

0 


0 


10 


15 


ns 

13 

twz 

Write Enable LOW to Output in Hi Z 
(Notes 4 & 7) 

0 

20 

0 

25 

0 

25 

0 

35 

ns 

mm 

tow 

Data In Valid to Write Enable HIGH 

20 


25 


25 


30 


ns 

mm 

tDH 

Data Hold Time 

10 


10 


10 


10 


ns 

mm 

•as 

Address Valid to Write Enable LOW 

0 


0 


0 


0 


ns 

17 

tcw 

Chip Select LOW to Write Enable HIGH 
(Note 2) 

35 


45 


45 


55 


ns 

18 

tow 

Write Enable HIGH to Output in Low Z 
(Notes 4 & 7) 

0 


0 


0 


0 


ns 

mm 

tAW 

Address Valid to End of Write 


[■■I 

■a 

wmm 

■a 

laa 



ns 


’Military version only. 

"Notes: See niStes following DC Characteristics table. 


’See the last page of this spec for Group A Subgroup Testing information. 
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Read Cycle No. 2 (Notes 8, 10) 






WF000211 


Write Cycle No. 1 (WE Controlled) 



Write Cycle No. 2 (CS Controlled) 

Note: If CS goes HIGH simultaneously with WE high, the output remains in a high impedance state. 







GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

Vqh 

1. 2, 3 

VoL 

1, 2, 3 

V|H 

7, 8 

V|L 

7. 8 

l|X 

1, 2, 3 

loz 

1, 2, 3 

Icc 

1, 2, 3 

ISB 

1, 2, 3 


SWITCHING CHARACTERISTICS 


Parameter 

Symbol 


*RC 


tAA 


UCS1 


tACS2 


tOH 


twc 


Subgroups 


7, 8, 9, 10, 11 


7. 8. 9, 10, 11 


7, 8, 9, 10. 11 


7, 8, 9, 10, 11 


7, 8, 9, 10, 11 


7, 8, 9. 10, 11 


Parameter 

Symbol 


twp 


tWR 


tow 


tDH 


‘as 


tew 


tAW 


Subgroups 


7, 8. 9. 10. 11 


7, 8. 9, 10, 11 


7, 8, 9, 10, 11 


7, 8, 9, 10, 11 


7, 8, 9, 10, 11 


7, 8, 9, 10, 11 


7, 8, 9, 10, 11 


MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Cksnditions A through E. Test 
conditions are selected at AMD's option. 


4-36 
































Am2148/2149 

1024 X 4 Static RAM 


DISTINCTIVE CHARACTERISTICS 


High speed — access times as fast as 35 ns 
Fuily static storage and interface circuitry 
Automatic power-down when deselected (Am2148) 
TTL-compatible interface levels 


Low power dissipation 

- Am2148: 990 mW active, 165 mW power down 

- Am21L48: 688 mW active, 110 mW power down 
High output drive 

- Up to seven standard TTL loads 


GENERAL DESCRIPTION 


The Am2148 and Am2149 are high-performance, static, N- 
Channel, read/write, random-access memories, organi 2 ed 
as 1024 X 4. Operation is from a single 5-V supply, and all 
input/output levels are identical to standard TTL specifica¬ 
tions. The Am2148 and Am2149 are the same except that 
the Am2148 offers an automatic C§ power-down feature. 

The Am2148 remains in a low-power standby mode as long 
as CS remains HIGH, thus reducing its power requirements. 


The Am2148 power decreases from 990 mW to 165 mW in 
the standby mode. The CS input does not affect the power 
dissipation of the Am2149. 

Data readout is destructive and has the same polarity 
as data input. CS provides for easy selection of an 
individual package when the outputs are OR-tied. 


BLOCK DIAGRAM 


STORACE MATRIX 


SENSE AMPURERS 


t (AmEIASONLY) 


DATA BUFFERS 


Vcc ■ 

VSS 


VO% VOj l/Oj I/O4 

BD000270 


PRODUCT SELECTOR GUIDE 


Part Number 

Am2148/9 

-35 

Am2148/9 

-45 

Am21L48/9 

-45 

Am2148/9 

-55 

Am21L48/9 

-55 

Am2148/9 

-70 

Am21L48/9 

-70 

Maximum Access Time 
(ns) 

35 

45 

45 

55 

55 

70 

70 

Ice Max. (mA) 

0 to 
+ 70‘’C 

180 

180 

125 

180 

125 

180 

125 

IsB* Max. (mA) 

30 

30 

20 

30 

20 

30 

20 

■cc Max.(mA) 

-55 to 
+ 125‘’C 

N/A 

180 

N/A 

180 

N/A 

180 

N/A 

ISB* Max. (mA) 

N/A 

30 

N/A 

30 

N/A 

30 

N/A 


*Am2148 and Am21L48 only. 
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Publication # Rev. 

03210 E 

Issue Date: May 1986 


Amendment 

/O 



Am2148/2149 



































































CONNECTION DIAGRAMS 
Top View 




Note: Pin 1 is marked for orientation. 


METALLIZATION AND PAD LAYOUT 


Address Designators 

External 

Internal 

Ao 

Ay 

Ai 

Aa 

A2 

Ag 

A3 

Ae 

A4 

As 

As 

A4 

As 

Ag 

Ay 

A2 

Ae 

Ai 

Ag 

Ao 



Die Size; 0.107" x 0.145" 


18 





ORDERING INFORMATION (Cont'd.) 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid 
Combination) is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


AM2148 -35 


£. C. ^ 


E. OPTIONAL PROCESSING 

Blank - Standard processing 
B - Burn-in 


0. TEMPERATURE RANGE 

C = Commerciai (0 to -*■ 70"C) 

E“ Extended Commercial (-55 to +125°C) 


C. PACKAGE TYPE 

D- 18-Pin Ceramic DiP (CD 018) 

L°* 18-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLR018) 


B. SPEED OPTION 

See Product Selector Guide 


A. DEVICE NUMBER/DESCRIPtlON 

Am2148 — 1Kx4 NMOS Static RAM with Power-Down 
Am21L48 — 1Kx4 Low-Power NMOS Static RAM with Power-Down 
Am2149 —1Kx4 NMOS Static RAM 
Am21L49—1Kx4 Low-Power NMOS Static RAM 


•Military or Limited Miiitary temperature range products are "NPL" (Non-Compiiant Products List) or Non-MiL-STD- 
883C Compiiant products only. 


Valid Combinations 

AM2148-35 

DC. DCB, 

LC. LCB 

AM2149-35 

AM21L48-45 

AM21L49-45 

AM21L48-55 

AM21L49-55 

AM21L48-70 

AM21L49-70 

AM2148-45 

DC, DCB, 

OE, DEB, 

LC, LCB, 

LE, LEB, 

AM2149-45 

AM2148-55 

AM2149-55 

AM2148-70 

AM2149-70 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 
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ORDERING INFORMATION 
APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant writh MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 


E. LEAD FINISH 

A - Hot Solder DIP 
C - Gold 


- D. PACKAGE TYPE 

V - 18-Pin Ceramic DIP (CD 018) 

U “ 18-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLR018) 


-C. DEVICE CLASS 

/B-Class B 


-B. SPEED OPTION 
45 “ 45 ns 
55 ” 55 ns 
70 - 70 ns 


-A. DEVICE NUMBER/DESCRIPTION 

Am2148 —1Kx4 NMOS Static RAM with Power-Down 
Am2149 —1Kx4 NMOS Static RAM 


Valid Combinations 


AM2148-45 
AM2149-45 
AM2148-55 
AM2149-55 
AM2148-70 
AM2149-70 

AM2148-45 
AM2149-45 
AM2148-55 
AM2149-55 
AM2148-70 
AM2149-70 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 


PIN DESCRIPTION 


Ao - Ag Address Inputs 

The address input lines select the RAM location to be read 
or written. 

^ Chip Select (Input, Active LOW) 

The Chip Select selects the memory device. 

WE Write Enable (Inp^, Active LOW) 

When WE is LOW and CS is also LOW, data is written into 
the location specified on the address pins. 


l/Oi - I/O 4 Data In/Out Bus (Bidirectional, Active 
HIGH) 

These I/O lines provide the path for data to be read from or 
written to the selected memory location. 

Vcc Power Supply 

Vss Ground 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature.-65 to +150'’C 

Ambient Temperature with 

Power Applied.-55 to +125°C 

Supply Voltage.-0.5 V to +7.0 V 

Signal Voltages with 

Respect to Ground.-3.5 V to +7.0 V 

Power Description.1.2 W 

DC Output Current.20 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

Absolute Maximum Ratings are for system-design 
reference; parameters given are not 100% tested. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature (Ta) .0 to +70°C 

Supply Voltage (Vcc) .+4.5 V to +5.5 V 

Military (M) and Extended Commercial (E) Devices 

Temperature (Ta*) .-55 to +125®C 

Supply Voltage (Vcc).+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

*Ta is defined as the "instant-ON" case temperature. 


DC CHARACTERISTICS over operating range unless othenwise specified* 


Parameter 

Symbol 

Parameter 

Description 

'oh 

Output HIGH Current 

'OL 

Output LOW Current 

V|H 

Input HIGH Voltage 

V|L 

Input LOW Voltage 

l|X 

Input Load Current 

'oz 

Output Leakage 

Current 

C| 

Input Capacitance 

C|/0 

Input/Output 

Capacitance 

'cc 

Vcc Operating 

Supply Current 

'SB 

Automatic CS Power 
Down Current 

ipo 

Peak Power-On 

Current 

los 

Output Short-Circuit 
Current 


VoH = 2.4 V 


VoL = 0.4 V 


Test Conditions 


Vcc = 4.5 V 


Ta = 70 °c 


Ta“ 125*0 




Vss < V| < Vcc 


GND<Vp<Vcc 
Output Disabled 


Ta = -55 to+125-0 


8 1 


N/A 

rj 


6.0 

2.0 



0.8 

-0.5 

0.8 

-10 

10 


10 

-50 

50 

-50 

50 


Test Frequency = 1.0 MHz 

Ta = 25*0. All Pins at 0 V, Vcc = 5 V 

(Note 12) 


Max. Vcc. C§<ViL Ma = 0 to+ 70*0 


Output Open 


Max . Vcc. 
(CS>V|H) 



GND<Vo<Vcc 
(Notes 11, 12) 


Ta = -55 to+125*0 


Ta = 0 to+70*O 


Ta = -55 to+125*0 


Ta = 0 to+70*O 


Ta = -55 to+125*0 


Ta = 0 to+70*0 


Ta = -55 to+125*0 




Notes: 1. Test conditions assume signal transition times of 10 ns or less, timing reference levels of 1.5 V, input pulse levels of 0 to 3.0 V and 
output loading of the specified Iql^Iqh and 30 pF load capacitance. Output timing reference is 1.5 V. 

2. The internal write time of the memory is defined by the overlap of C5 LOW and WE LOW. Both signals must be LOW to initiate a 
write and either signal can terminate a write by going HIGH. The data input setup and hold timing should be referenced to the 
rising edge of the signal that terminates the write. 

3. A pullup resistor to Vcc on Ibe C5 input is required to keep the device deselected during Vcc power up. Otherwise Ipo will exceed 
values given (Am2148 only). 

4. The operating ambient temperature is defined as the "instant-ON" case temperature. 

5. Chip deselected greater than 55 ns prior to selection. 

6. Chip deselected less than 55 ns prior to selection. 

7. Transition is measured ±500 mV from steady state voltage with specified loading in Figure 2. These parameters are sampled and 
not 100% tested. 

8. WE is HIGH for read cycle. 

9. Device is continuously selected, c5 = V|l. 

10. Address valid prior to or coincident with C5 transition LOW. 

11. For test purposes, not more than one output at a time should be shorted. Short circuit test duration should not exceed 30 
seconds. 

12. This parameter is sampled and not 100% tested, but guaranteed by characterization. 

‘See the last page of this spec for Group A Subgroup Testing information. 


4-41 
















































































































4-42 






















SWITCHING TEST CIRCUITS 


Vcc 

< 

DATA 

> 510 1) 

> 

1 

DATA 

Vcc 1 

^ 510 n 

OUT T 

I 30 pF 

OUT 1 

[ 

30011 > ; 

L (INCLUDING 
" SCOPE AND 

JIG) 

300 1) * 

1 

* : : 5 pF 


_ 


1 - 


TC000062 


TC000072 

Figure 1. Output Load 

Figue 2. Output Load 
^or tHz. tLZ. tow. twz 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified* (Note 1)** 



Read Cycle 

1 

tRC 

2 

•aa 

3 

tACSI 

4 

tACS2 

5 

tACS 

6 

tLZ 

7 

‘HZ 

8 

tOH 

9 

tpD 

10 

tpu 


Parameter 

Description 


Address Valid to Address Do Not Care 


Address Valid to Data Out Valid Delay 
(Address Access Time) 


Chip Select LOW to Data Out Valid 
(Am2149 only) 


Chip Select LOW to 
Data Out On (Notes 7 & 12) 


Am2148/9-45 Am2148/9-55 Am2148/9-70 
Am2148/9-35 Am21L48/9-45 Am21L48/9-55 Am21L48/9-70 


Min. Max. I Min. Max. I Min. Max. Min. Max. Units 



toH Address Unknown to Data Out Unknown Time 


Chip Select HIGH to Power Down a™oi>io 
D elay (Note 12) '^'"2148 


Chip Select LOW to Power Up 
Delay (Note 12) ^"^2148 


35 


45 


55 


70 



35 


45 


55 


70 


mm 


45 




70 


45 






80 


15 


20 




30 

\mm 


mm 


10 


10 


5 


5 

HHl 

5 


5 


0 

20 

0 


0 

20 

0 

20 

0 


5 

11^1 

5 


5 



30 


30 


30 


30 

0 


0 


0 


0 



Write Cycle 


11 

two 

12 

twp 

mm 

tWR 

14 

twz 

mm 

tow 

mm 

tDH 

mm 

tAS 

18 

tew 

19 

tow 


tAW 


Address Valid to Address Do Not Care (Write 
Cycle Time) 


twR Write Enable HIGH to Address 


Write Enable LOW to Output in High Z 
(Notes 7 & 12) 


Data In Valid to Write Enable HIGH 


Data Hold Time 


Address Valid to Write Enable LOW 


Chip Select LOW to Write Enable HIGH 


35 


45 


55 


70 

30 


35 


40 


50 


, Write Enable HIGH to Output in Low Z 

'OW (Notes 7 & 12) 


tAw Address Valid to End of Write 


** Notes; See notes following DC Characteristics table. 


*See the last page of this spec for Group A Subgroup Testing information. 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Vqh _ 

Vql _ 

_V|H_ 

V|L 


{Am2148 

only) 


Subgroups 

1. 2, 3 
1. 2, 3 
7. 8 
7, 8 , 

1. 2, 3 
1, 2, 3 
1, 2. 3 


SWITCHING CHARACTERISTICS 


No. 

Parameter 

Symbol 

Subgroups 

No. 

Parameter 

Symbol 

Subgroups 


tRC 

7. 8. 9, 10. 11 

12 

twp 

7, 8, 9, 10, 11 


tAA 

7, 8, 9, 10, 11 

13 

twR 

7, 8, 9, 10, 11 

3 

. (Am2148 

*ACS1 only) 

7, 8, 9, 10, 11 

15 

tow 

7, 8, 9, 10, 11 

mu 

, (Am2148 

'ACS2 only) 

7, 8, 9, 10, 11 

16 

tOH 

7, 8, 9, 10, 11 

5 

. {Am2149 

only) 

7, 8, 9, 10, 11 

17 

tAS 

7, 8, 9, 10, 11 

_ 

8 

tOH 

7, 8, 9, 10, 11 

18 

tew 

BBEBI 

11 

twc 

7, 8, 9, 10, 11 

20 

tAW 

7, 8, 9, 10. 11 



MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am2167 

16,384 X 1 Static RAM 


DISTINCTIVE CHARACTERISTICS 


• High speed — access times as fast as 35 ns maximum 

• Automatic power down when deselected 

• Low power dissipation 

- Am2167: 660 mW active, 110 mW power down 


• High output drive 

- Up to seven standard TTL loads or six Schottky TTL 
loads 

• TTL-compatible interface levels 

• No power-on current surge 


GENERAL DESCRIPTION 


The Am2167 is a high-performance, 16,384-bit, static, 
read/write, random-access memory. It is organized as 
16,384 words by one bit per word. All interface signal levels 
are identical to TTL specifications, providing good noise 
immunity and simpiified system design. All inputs are purely 
capacitive MOS loads. The outputs will drive up to six 
standard Schottky TTL loads or up to seven standard TTL 
loads. 


Only a single -i-5-volt power supply is required. When 
deselected (SE > V|h). the Am2167 automatically enters a 
power-down mode which reduces power dissipation by 
80%. 

Data In and Data Out use separate pins and are the same 
polarity allowing them to be connected together for opera¬ 
tion in a common data bus environment. Data Out is a 
three-state output aliowing similar devices to be wire-OR'd 
together. 


BLOCK DIAGRAM 


*0 

*3 

A« 

A? 

*12 

*4 

As 

*8 

*9 

*10 

*11 

*13 

cl 

Vcc 



DATA DATA 
OUT IN 


Vss-- 


BD000170 



PRODUCT SELECTOR GUIDE 


Part Number 

Am2167-35 

Am2167-45 

Am2167-55 

Am2167-70 

Maximum Access Time (ns) 

35 

45 

55 

70 

Maximum Active Current (mA) 

120 

120(160 mil) 

120(160 mil) 

120(160 mil) 

Maximum Standby Current (mA) 

20 

20(30 mil) 

20 (30 mil) 

20(30 mil) 

Fuli Miiitary Operating 

Range Version 

No 

Yes 

Yes 

Yes 



Publication # Rev. 

Amendment 


03211 E 

/o 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


AM2167 -35 


E. OPTIONAL PROCESSING 

Blank =• Standard Processing 
B =• Burn-in 


D. TEMPERATURE RANGE 

C = Commercial (0 to 70°C) 

E = Extended Commercial (- 55 to +125°C) 
M = Military* (-55 to +125°C) 


C. PACKAGE TYPE 

P = 20-Pin Plastic DIP (PD 020) 

D = 20-Pin Ceramic DIP (CD 020) 

L = 20-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLR 020) 


B. SPEED OPTION 

See Product Selector Guide 


A. DEVICE NUMBER/DESCRIPTION 

Am2167 

16Kx1 NMOS Static RAM 


* Military or Limited Military temperature range products are 
"NPL" (Non-Compliant Products List) or Non-MIL-STD- 
883C Compliant products only. 

Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 


Valid Combinations 

AM2167-35 

PC, PCB, DC, DCB. LC, LCB 

AM2167-45 

PC. PCB, DC, 

DCB, DE, DEB, 

AM2167-55 

AM2167-70 




ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 


AM2167 




LEAD FINISH 

A - Hot Solder DIP 
C “ Gold 


■D. PACKAGE TYPE 

R - 20-Pin Ceramic DIP (CD 020) 

U - 20-Pin Rectangular Ceramic Leadless Chip 
Carrier (CUR 020) 


-C. DEVICE CLASS 

/B - Class B 


-A. DEVICE NUMBER/DESCRIPTION 
Am2167 

16Kx1 NMOS Static RAM 


Valid Combinations 

AM2167-45 

/BRA 

/BUC 

AM2167-55 

AM2167-70 

AM2167-45 

AM2167-55 

AM2167-70 


-B. SPEED OPTION 
-45 “ 45 ns 
-55 " 55 ns 
-70 - 70 ns 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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PIN DESCRIPTION 


A 0 -A 13 Address (Inputs) 

The address input lines select the RAM location to be read 
or written. 

Chip Enable (Input, Active LOW) 

The Chip Enable selects the memory device. 

We Write Enable (Input, Active LOW) 

When Write Enable is LOW and Chip Enable is also LOW, 
data is written into the location specified on the address 
pins. 


D|n Data (Input) 

This pin issued for entering data during write operation. 

□out Data (Output, Three State) 

This pin is three state during write operation. It becomes 
active when CE is LOW and WE is HIGH. 

Vcc Power Supply 

Vss Ground 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature.-65 to +150'’C 

Ambient Temperature with 

Power Applied.-55 to +125“C 

Supply Voltage..-0.5 V to +7.0 V 

Signal Voltages with 

Respect to Ground.....-3.5 V to +7.0 V 

Power Description.1.2 W 

DC Output Current...50 mA 

Maximum rating are to be for system design reference, 
parameters given may not be 100% tested by AMD. 

The products described by this specification include internal 
circuitry designed to protect input devices from damaging 
accumulations of static charge. It is suggested nevertheless, 
that conventional precautions be observed during storage, 
handling and use in order to avoid exposure to excessive 
voltages. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature (Ta) ....0 to +70‘’C 

Supply Voltage (Vcc).+4.5 V to +5.5 V 

Military (M) and Extended Commercial (E) Devices 
Temperature (Tc for M—Ta 

for E Devices).-55 to +125'C 

Supply Voltage (Vcc).+4.5 to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

*Ta, Ambient temperature is defined to be the "instant 
on" case temperature 


DC CHARACTERISTICS over operating range unless otherwise specified (Note 4)* 


Parameter 

Symbol 

Parameter 

Description 

lOH 

Output HIGH Current 

Iql 

Output LOW Current 

V|H 

Input HIGH Voltage 

VlL 

Input LOW Voltage 

l|X 

Input Load Current 

loz 

Output Leakage 

Current 

C1 

Input Capacitance 

Co 

Output Capacitance 

Ice 

Vcc Operating 

Supply Current 

ISB 

Automatic CE Power 

Down Current 



Vss < V| < Vcc 


GND<Vo<Vcc 

Output Disabled 


Test Frequency -1.0 MHz 

Ta " 25'C, All pins at 0 V, Vcc “ 5 V (Note 9) 


Max Vcc. CE<V|l 
Output Open 


MAX Vcc. (CE>VtH) 
(Note 3) 


Notes: 1. Test conditions assume signal transition times of 10 ns or less, timing reference levels of 1.5 V, input pulse levels of 0 to 3.0 V and output 
loading of the specified loihoH and 30 pF load capacitance. Output timing reference is 1.5 V. 

2. The internal write time of the memory is defined by the overlap of Ce LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input setup and hold timing should be referenced to the rising edge of the signal 
that terminates the write. 

3. A pull-up resistor to Vcc on the (5 e input is required to keep the device deselected during Vcc power up. Otherwise IsB will exceed values 
given. 

4. The operating ambient temperature range is guaranteed at the "instant-on" case temperature. 

5. The device must be selected during the previous cycle. Othenwse tAA aod tpc are equivalent to tAcs. 

6. Transition is measured ±500 mV from steady state voltage with load specified in Figure 2 for tnz. fLZ. tOW and twz- 

7. WE is HIGH for read cycle. 

8. Address valid prior to or coincident with CE transition LOW. 

9. Parameter not 100% tested. Guaranteed by characterization. 


*See last page of Spec for Group A Subgroup Testing Information. 
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TYPICAL DC and AC OPERATING CHARACTERISTICS 


Supply Current 
versus Supply Voltage 


Supply Current 
versus Ambient Temperature 


Output Source Current 
versus Output Voltage 



4.4 4.6 44 5.0 54 54 54 


Vcc-v 

OP000940 

Normalized Access Time 
versus Supply Voltage 



-60 -ao +20 +80 +100 +140 


Ta--c 

OP000950 

Normalized Access Time 
versus Ambient Temperature 



VouT-v 

OP000960 

Output Sink Current 
versus Output Voltage 





y 








Jaa 








4.0 44 54 54 64 

Vcc-v 

OP000970 

Typical Power-On Current 
versus Power Supply 


1 1 


Vc 

C-5.0V 

A 

— 

1 

-■>AC^ 

Z 



z 







z 




-60 -20 +20 +60 +100 +140 

Ta-C* 

OP000980 

Access Time Change 
versus Input Voltage 


VCC-54V 
100 - T*-25^ 

60 -1- 


VouT-V 

OP000990 

Access Time Change 
, versus Output Loading 


- Ikn PUUrUP RESISTOR- 
8 TOVcc 

i 24 -i-1- \ -h- 


0 1 2 3 4 5 

Vcc-v 




0 100 200 300 400 500 

Cl-pF 
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SWITCHING TEST CIRCUITS 



aopF 

(INCLUDING 
SCOPE AND 
JIG) 



TC000040 

Figure 1. Output Load 


TC000050 

Figure 2. Output Load for t^z* *LZ) f0W> ^wz 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 1)* 


Am2167-35 Am2167-45 Am2167-55 Am2167'70 



Parameter 

Parameter 

No. 

Symbol 

Description 



Read Cycle 


tRC 



tpD 


tpu 


Write Cycle 


Address Valid to Address Do Not Care 
Time (Read Cycle Time) (Note 5) 


Address Valid to Data Out Valid Delay 
(Address Access Time) (Note 5) 


Chip Enable LOW to Data Out Valid 
(Chip Enable Access Time) 


Chip Enable LOW to Data Out On (Notes 6, 9) 


Chip Enable HIGH to Data Out Off (Notes 6. 9) 


Address Unknown to Data Out 
Unknown Time 


Chip Enable HIGH to Power Down Delay (Note 9) 


Chip Enable LOW to Power Up Delay (Note 9) 


70 ns 


70 ns 






twc 

Address Valid to Address Do Not Care 
(Write Cycle Time) 

twp 

Write Enable LOW to Write Enable HIGH (Note 2) 

tWR 

Write Enable HIGH to Address 

twz 

Write Enable LOW to Output in HIGH Z (Notes 6 & 9) 

tow 

Data In Valid to Write Enable HIGH 

tDH 

Data Hold Time 

tAS1 

Address Valid to Write Enable LOW 
(WE Controlled Write) 

tAS2 

Address Valid to Write Enable LOW 
(CE Controlled Write) 

tew 

Chip Enable LOW to Write Enable HIGH (Note 2) 

tow 

Write Enable HIGH to Output in LOW Z (Notes 6 & 9) 

tAW 

Address Valid to End of Write 



40 


50 


70 




*See last page of specification for Group A Subgroup B Testing Information. 


SWITCHING WAVEFORMS 
READ CYCLE NO. 1 (Notes 5, 7) 
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READ CYCLE NO. 2 (Notes 7, 8) 


—i 

- tBC-- 

^___^ 


„ , - tACS- 

-- tLZ —1 




HIGH IMPEDANCE 

ipu —1 


^ DATA VAUO 

^ 50 » 





WRITE CYCLE NO. 1 (WE CONTROLLED) 
















GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbols 

Subgroups 

•oh 

1. 2. 3 

•OL 

1. 2, 3 

V|H 

7. 8 

V|L 

7, 8 

•ix 

1. 2, 3 

•oz 

1, 2, 3 

•cc 

1, 2. 3 

•SB 

1. 2. 3 


SWITCHING CHARACTERISTICS 


Parameter 

Symbols 

Subgroups 

Parameter 

Symbols 

tpc 

7. 8, 9, 10, 11 

tow 

tAA 

7, 8, 9, 10, 11 

tOH 

Ucs 

7, 8, 9, 10, 11 

tew 

tOH 

7, 8, 9, 10, 11 

tAW 

two 

7, 8, 9, 10, 11 

tASI 

twp 

7, 8, 9, 10, 11 

tAS2 

tWR 

7, 8, 9, 10, 11 



Subgroups 


7. 8. 9. 10. 11 


7. 8. 9, 10. 11 


7, 8, 9. 10. 11 


7. 8. 9, 10. 11 


7. 8. 9. 10. 11 


7, 8. 9. 10. 11 



MILITARY BURN-IN 

Military burn-in is in accordance with the current revisions of MIL-STDt 883. Test Method 1015, Conditions A through E. Test 
Conditions are selected at AMD's option. 
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Am2168/Am2169 

4096x4 Static R/W Random-Access Memory 


DISTINCTIVE CHARACTERISTICS 


• High speed — access times as fast as 40 ns 

• Fully static storage and interface circuitry 

• No clocks or timing signals required 

• Automatic power down when deselected (Am2168) 

• Power dissipation 

- Am2168: 660 mW active, 165 mW standby 
Am2169: 660 mW 


• Standard 20-pin, .300 inch dual-in-line package 

• Standard 20-pin rectangular ceramic leadiess chip 
carrier 

• High output drive 

- Up to seven standard TTL loads or six Schottky TTL 
loads 

• TTL-compatible interface levels 


GENERAL DESCRIPTION 


The Am2168 and Am2169 are high-performance, static, N- 
channel, read/write, random-access memories organized 
as 4096 words of 4 bits. Operation is from a single 5 V 
supply, and all input/output levels are identical to standard 
TTL specifications. The Am2168 and Am2169 are the same 
except that the Am2168 offers an automatic Chip Enable 
(CE) power-down feature. 


The Am2168 remains in a low-power standby mode as long 
as^ remains HIGH, thus reducing its power requirements 
from 660 mW to 165 mW maximum. 

The data read out is not destructive and has the same 
polarity as the input data. The device is packaged in either 
a .300 slim DIP or 20-pin leadless chip carrier. The outputs 
of similar devices can ^ OR-tied and easy selection 
obtained by use of the CE. 


BLOCK DIAGRAM 


Ao 

Ai 

Aj 

A 3 

A 4 

As 

As 


CE 


Vcc 

GND 



I/O2 


I/O3 


BD006210 



PRODUCT SELECTOR GUIDE 


* 68-35 

Am2168-45 

Am2169-40 

Am2168-55 

Am2169-50 

Am2168-70 

Am2169-70 

5 

45 

40 

55 

50 

70 

70 

1 

120 

120 

120 

120 

120 

120 


30 

N/A 

30 

N/A 

30 

N/A 


160 

N/A 

160 

160 

160 

160 


30 

N/A 

30 

N/A 

30 

N/A 



Publication # Rev. 

Amendment 


04588 B 

/O 
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ORDERING INFORMATION (Cont'd) 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


E. OPTIONAL PROCESSING 

Blank = Standard Processing 
B - Burn-in 


- D. TEMPERATURE RANGE 

C “ Commercial (0 to -i- 70°C) 

E =• Extended Commercial (-55 to -H25°C) 
M = Military* (-55 to -i-125°C) 


-C. PACKAGE TYPE 

P = 20-Pin Plastic DIP (PD 020) 

D = 20-Pin Ceramic DIP (CD 020) 

L =• 20-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLR 020) 


-B. SPEED OPTION 

35 “ 35 ns 
40 = 40 ns 
45 = 45 ns 
50 “ 50 ns 
55 “ 55 ns 
70 - 70 ns 


-A. DEVICE NUMBER/OESCRIPTION 

Am216a Am2169 

4096x4 Static R/W Random Access Memory 


Military or Limited Military temperature range products are 
"NPL" (Non-Compliant Products List) or Non-MIL-STD- 
883C Compliant products only. 


Valid Combinations 

AM2168-35 

PC, PCB, DC, 

AM2169-40 

DCB, LC, LCB 

AM2168-45 


AM2168-55 

PC. PCB, 

AM2169-50 

DC. DCB, 

DE. DEB, 

AM2166-70 

LE, LEB 

AM2169-70 



Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD’s standard military grade 
products. 
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ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 


-E. LEAD FINISH 

A - Hot Solder DIP 
C -= Gold 


-D. PACKAGE TYPE 

R “ 20-Pin Ceramic DIP (CD 020) 

U - 20-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLR020) 


-C. DEVICE CLASS 

/B = Class B 


- B. SPEED OPTION 

50 “ 50 ns 70 “ 70 ns 

55 = 55 ns 45 = 45 ns 


-A. DEVICE NUMBER/DESCRIPTION 

Am2168 • Am2169 4096x4 Static R/W Random Access Memory 


Valid Combinations 

AM2168-45 

AM2168-55 _ 

AM2169-50 
AM2166-70 
AM2169-70 

AM2166-45 _ 

AM2166-55 _ 

AM2169-50 _ 

AM2168-70 _ 

AM2169-70 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 


vPIN DESCRIPTION 

Ao-Aii Address Inputs (Inputs) 

l/Oi-i/04 Data In/Out Bus (Bidirectional Active 

The address input lines select the RAM location to be read 

HIGH) 

or written. 

These I/O lines provide the path for data to be read from or 

CE Chip Enable (Input, Active LOW) 

written to the selected memory location. 

The Chip Enable selects the memory device. 

WE Write Enable (Input, Active LOW) 

Vcc Power Supply 

When Write Enable is LOW and Chip Enable is also LOW, 
data is written into the location specified on the address 
pins. 

Vss Ground 
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ABSOLUTE MAXIMUM RATINGS* 

Supply Voltage.-0.5 V to +7.0 V 

All Signal Voltages.-3.5 V to +7.0 V 

DC Output Current.20 mA 

Power Dissipation 

Cerdip & Leadless Packages.1.2 W 

Plastic Packages.0.7 Vi/ 

Ambient Temperature with Power Applied 

Cerdip & Leadless Packages.-55 to +125‘'C 

Plastic Packages..-10 to +85‘’C 

Storage Temperature 

Cerdip & Leadless Packages.-65 to +150®C 

Plastic Packages.-55 to +150°C 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

‘Maximum ratings are for system design reference; 
parameters given may not be 100% tested. 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 

Parameter 

Description 

Test Conditions 

Am2168-35, 
•45, & -40 

Am2168-S5 
& -70 
Am2169-50 
& -70 

Units 

Min. 

Max. 

Min. 

Max. 

Iqh 

Output HIGH Current 

Vqh = 2.4 V 

Vcc = 4.5 V 

-4 


-4 


mA 

Iql 

Output LOW Current 

Vql = 0-4 V 

COM’L 

8 


8 


mA 

MIL 

8 


8 


V|H 

Input HIGH Voltage 


2.2 

11^1 

2.2 

6.0 

Volts 

V|L 

Input LOW Voltage 

Note 3 

-0.5 

0.8 


0.8 

Volts 

l|x 

Input Load Current 

GND<V|<Vcc 

-10 

10 

-10 

10 

pA 

loz 

Output Leakage 

Current 

GND<Vo<Vcc 

Output Disabled 

-50 

50 

-50 

50 

pA 

Ci 

Input Capacitance 

Test Frequency =1.0 MHz 

Ta = 25'’C, All Pins at 0 V, Vcc = 5 V 
(Note 5) 


5 


5 

pF 

Cl/0 

Input/Output 

Capacitance 


7 


7 

Icc 

Vcc Operating 

Supply Current 

Max. Vcc. CE<V|l 
O utput Open 

COM'L 


120 


120 

mA 

MIL 


N/A 


160 

•SB 

Automatic CE Power 
Down Current 
(Am2168 Only) 

Max. Vcc. (CE>V|h) 

COM’L 


30 


30 

mA 

MIL 


N/A 


30 


Notes: 1. Test conditions assume signal transition times of 5 ns or less, timing reference levels of 1.5 V, input pulse levels of 0 to 
3.0 V and output loading of the specified Iql/Ioh and 30 pF loa d capacitance. Output timing reference is 1.5 V. 

2. The internal write time of the memory is defined by the overlap of CE LOVV and WE LOW. Both signals must be LOW to 
initiate a write and either signal can terminate a write by going HIGH. The data input setup and hold timing should be 
referenced to the rising edge of the signal that terminates the write. 

3. V|L voltages of less than -0.5 V on the I/O pins will cause the output current to exceed the maximum rating and thus 
should not exceed 30 seconds in duration. 

4. At any given temperature and voltage condition, tnz's less than tLz and twz is less than tow for all devices. Transition is 
measured at 1.5 V on the input to Vqh -500 mV and Vql +500 mV on the outputs using the load shown in B. under 
Switching Test Circuits. Cl = 5 pF. 

5. Not 100% tested parameter; parameter guaranteed by characterization. 


OPERATING RANGES 


Commercial (C) Devices 

Temperature (Ta)* .0 to +70^ 

Supply Voltage (Vcc).4.5 V to +5.5 V 

Extended Commercial (E) and Military (M) Devices 
Temperature 

(Ta -E Devices) (To -M Devices).-55 to +125°C 

Supply Voltage (Vcc).+4.5 to +5.5 V 

Operating ranges define those limits between which the 


functionality of the device is guaranteed. 

*Ta, ambient temperature, is defined as the "instant-on" 
case temperature. 


See the last page of this spec for Group A Subgroup Testing information. 





























































































SWITCHING TEST CIRCUITS 



30 pF 

(INCLUDING 
SCOPE AND 
JIG) 



A. Output Load 


B. Output Load for tHZ> tLZ> toWi twz 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 1)* 


Parameter 
No. Symbol 


Read Cycle 


Parameter 

Description 


Am2168-45, Am2168-55, Am2188-70, 
Am2188-35 Am2189-40 Am2189-50 Am2169-70 

Min. I Max. Min. I Max. Min. | Max. Min. I Max. Units 


1 

tRC 

Address Valid to Address Do Not Care Time 
(Read Cycle Time) 


35 


40 


50 


70 


ns 

2 

tAA 

Address Valid to Data Out Valid Delay (Address 
Access Time) 



35 


40 


50 


70 

ns 



two 



Chip Enable LOW to Data Out Valid 
(Chip Enable Access Time) 


Chip Enable LOW to Data Out On 


Chip Enable HIGH to Data Out Off 


Address Unknown to Data Out 
Unknown Time 


Chip Enable HIGH to Power-Down imoicn 
Delay Am^ibo 


Chip Enable LOW to Power-Up Delay 


Write Cycle 


Address Valid to Address Do Not Care (Write 
Cycle Time) 


Write Enable LOW to Write Enable HIGH 


Write Enable HIGH to Address Do Not Care 


Write Enable LOW to Output in Hi-Z 


Data In Valid to Write Enable HIGH 


Data Hold Time 


Address Valid to Write Enable LOW 


Chip Enable LOW to Write Enable HIGH 


Write Enable HIGH to Output in Low-Z 


Address Valid to End of Write 


'See the last page of this spec for Group A Subgroup Testing information. 



20 


20 

0 


35 


45 



35 


40 


50 


70 
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DATA UNDEFINED 


HIGH IMPEDANCE 


_ Write Cycle No. 2 (CE Controlled) 

Note: If CE goes HIGH simultaneously with WE HIGH, the output remains in a high-impedance state. 
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NORMALIZED Icc NORMALIZED T^, Icc. Isb “ 


TYPICAL PERFORMANCE CURVES 


Supply Current 
versus Supply Voltage 


Supply Current 
versus Ambient Temperature 


Output Source Current 
versus Output Voltage 



4.4 4.6 4.8 S.O 5.2 5.4 5.6 



> 

1 

u 

Ta-*c 

Vqut “ V 

OP001980 

OP001990 

OP002000 

Normalized Access Time 

Normalized Access Time 

Output Sink Current 

versus Supply Voltage 

versus Ambient Temperature 

versus Output Voltage 



4.0 4.5 S.O 5.5 6.0 



-60 -20 +20 + 60 +100 +140 



Vcc-V 

OP002010 

Typical Power-On Current 
versus Power Supply 


OP002020 

Access Time Change 
versus Input Voltage 


Vqut - V 

OP002030 

Access Time Change 
versus Output Loading 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

lOH 

1, 2. 3 

lOL 

1. 2, 3 

V|H 

7, 8 

V|L 

7, 8 

l|X 

1. 2, 3 

loz 

1. 2, 3 

Icc 

1. 2. 3 

ISB 

(2168 

only) 

1, 2, 3 


SWITCHING CHARACTERISTICS 


No. 

Parameter 

Symbol 

Subgroups 

1 

iRC 

7, 8, 9, 10, 11 

2 

tAA 

7, 8, 9, 10, 11 

3 

Iacs 

7, 8, 9, 10, 11 

6 

tOH 

7, 8, 9, 10, 11 

9 

twc 

7, 8, 9, 10, 11 

10 

twp 

7, 8, 9, 10, 11 

11 

tWR 

7, 8, 9, 10, 11 

13 

tow 

7, 8, 9, 10, 11 

14 

idh 

7, 8, 9, 10, 11 

15 

tAS 

7, 8, 9, 10, 11 

16 

few 

7, 8, 9, 10, 11 

18 

fAW 

7, 8, 9, 10. 11 




MILITARY BURN-IN 


Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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256K X 1 CMOS Dynamic RAM Family 


Introduction 

This document presents preliminary specifications on the 256K x 1 CMOS Dynamic RAM Family of 
products. The family consists of three device types, each with its own distinct addressing scheme. The 
Am90C255 features Nibble Mode addressing which allows high-speed serial access of up to 4 bits of data, 
resulting in significant bandwidth improvement over conventional Page Mode addressing. The Am90C256 
supports Enhanced Page Mode which permits random or serial access of up to 512 bits within a row. The 
Static Column Mode DRAM, t he A m90C257, offers a new addressing scheme which significantly reduces 
access times. In th is method, RAS latches the row addresses are read directly from the address bus as in 
a static RAM. CAS can either be tied to ground or used as a chip select. Access time of 80 ns, 100 ns and 
120 ns are offered on all three device types. 

All three devices types have corresponding low-power versions which offer very low CMOS standby power 
of 0.5 mW (Max.), ideal for battery-operated or battery back-up applications. During standby (Refresh-only 
cycles), the refresh period can be extended to 32 ms to reduce the total current required for data retension 
to less than 230 juA (Max.). All three low standby power versions are screened for 100-ns, 120-ns and 150- 
ns access times. The low-power versions share the same AC and DC characteristics with the standard 
CMOS versions, except for one addition to the DC characteristics, viz CMOS standby current specified at 
100 juA (Max.). These additions are presented in the Low-Power DRAM overview. All other data is supplied 
in the respective standard DRAM data sheet. The three low-power devices are identified as the 
Am90CL255 (Nibble Mode DRAM), the Am90CL256 (Enhanced Page Mode DRAM) and the AM90CL257 
(Static Column Mode DRAM). 

The three addressing schemes, along with the low-power options, support a wide range of applications 
requiring superior speed-power characteristics, such as mini-computers, professional computers, worksta¬ 
tions, CAD/CAM systems, buffer memories, peripheral storage, etc. Besides low standby power, the 
CMOS process permits significantly improved soft-error immunity (<100 FITS*), thus significantly 
improving system reliability. 

Both families are available in a 16-Pin Plastic DIP or 18-Pin Plastic Leaded Chip Carrier. Physical 
dimensions for these packages are provided in Section 7 of this book. 


* 1 FIT (Failure in Time) = 1 Failure in 10^ device-hours. 


993O06U1V 


Am90C255 

256K X1 CMOS Nibble Mode Dynamic RAM 


PRELIMINARY 



BLOCK DIAGRAM 


CLOCK GEN 
NO. 2 


SENSE AMPS 
I/O GATING 


262.144 BIT 
STORAGE CELL 


DATA^UT 

BUFFER 


Rev. Amendment 
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ORDERING INFORMATION 
Standard Products 


AMD Standard products are available in several packages and operating ranges. The order number (Valid 
Combination) is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


- E. OPTIONAL PROCESSING 

Blank = Standard processing 
B ■= Burn-in 


- D. TEMPERATURE RANGE 

C = Commercial (0 to + 70°C) 


- A. DEVICE NUMBER/DESCRIPTION 

Am90C255 

256K X 1 CMOS Nibble Mode DRAM 


■C. PACKAGE TYPE 

P-= 16-Pin Plastic DIP (PD 016) 

J " 18-Pin Plastic Leaded Chip Carrier 
(PLEOIB) 


-B. SPEED OPTION 

-08 = 80 ns 
-10 = 100 ns 
-12 = 120 ns 


Valid Combinations 


AM90C255-08 

AM90C255-10 

AM90C255-12 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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Note: 1. Address A 4 from 256 to 511 is the inverse of address 0 to 255. 
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COLUMN ADDRESS TOPOLOGICAL BIT MAP 





















































ROW ADDRESS TOPOLOGICAL BIT MAP 



Note: Quad 2 is a mirror image of AX 2 thru AX 7 in Quad 1. AXq and AXi are repeated in both quads. 
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PIN DESCRIPTION 


Nine multiplexed inputs, initially provides nine row 
address inputs and then nine column address 
inputs, all within one normal cycle. The nine row 
address inputs (meeting the set-up an d ho ld 
times, tASR and tRAH) are latched in by RAS i. 
The nine column address inputs (meeting the set¬ 
up and hold times, tAsc and tcAH) are latched in 
by CAS i. The combined row and column address 
inputs (18 total) will select one of 262,144 memo¬ 
ry bits for Read, Write or Read-Modify-Write 
operation. During Nibble Mode operation, Aa de¬ 
termines the starting point of the circular 4-bit 
nibble. Row Aa and Column Aa provide two binary 
bits needed to select one of four bits (see Section 
on Nibble Mode Cycles). 

The Data Input (meeting set-up and hold time s, 
tos and tDH) is latched in by eit her W E i or CAS i, 
whichever comes later, while RAS is LOW. 

The Row Address Strobe control clock. RAS i 
latches the row address on Aq - Aa and activates 
a memory cycle and precharges the memory's 
dynami c circ uits. Memory cycle time, as defined 
by the RAS cloc k, ha s a very large operating 
rang e. H owever, RAS LOW pulse width (tRAS) 
and RAS HIGH pulse width (tRp) must satisfy the 
specified minimum and maximum values in order 
to maintain co ntinuo us memory operation and 
data retention. RAS alone controls memory re¬ 
fresh function. 


The Colum n Ad dress Strobe control clock. With 
RAS LOW, CaS i latches the column address and 
activates the m emor y input and output operations. 
With WE L OW, Ca 5 controls the input timing: with 
WE H IGH, CAS controls the timing of valid output. 
CaS HIGH turns off DouT ( Dpuj = high imped¬ 
ance). In the Nibble Mode, CAS is toggled to 
sequentially access the three nibble bits after the 
first bit of the nibble is accessed in the usual 
manner. 

The Wr ite E nable cont rol clock. WE timing, rela¬ 
tive to CAS an d RA S, will de fine one of three 
memory cycles. RAS and CAS, both LOW, and 1) 
WE HIGH, will define a Read Cycle; 2) WE LOW 
(meeting the set-up and hold time tyvcs). will 
define an Early Write Cycle; 3) WE, first HIGH and 
then LOW (meeting the tcwo delay time), will 
define a Read-Write/Read-Modify-Write Cycle. 

The three-state output. Dqut 's controlled by 
CAS. Valid output appears on Dqut in a Rsad 
Cycle after access time has elapsed (tcAC or 
tRAC. whichever appl ies). Last valid Dqut fo- 
mains valid as long a s CAS is LOW. DpuT can be 
turned off only with CAS. 


FUNCTIONAL DESCRIPTION 
Device Initialization 

Since the Am90C255 dynamic RAM is a single supply 5 V-only 
device, the need for power supply sequencing is no longer 
required as was the case in older generation dynamic RAMs. 
On power-up, an initial pause of 100 microseconds is required 
for the internal substrate generator pump to establish the 
correct bias voltage. This is to be followed by a minimum of 
eight active cycles of the row address strobe (clock) to 
initialize the various dynamic nodes internal to the device. 
During an extended inactive state of the device (greater than 4 
ms with device powered up), the wake-up sequence (8 active 
cycles) will be necessary to assure proper device operation. 

Addressing The RAM 

The nine address pins on the device are time multiplexed with 
two separate 9-bit address fields that are strobed at the 
beginning of the memory cycle by two clocks (active negative), 
the row address strobe and the column address strobe. A total 
of eighteen address bits will decode one of the 262,144 cell 
locations in the device. The column address strobe follows the 
row address strobe by a specified minimum and maximum 
time called "tRCD." which is the row-to-column strobe delay. 
This time interval is also referred to as the multiplex window 
which gives flexibility to a system designer to set up his 
external addresses into the RAM. These conditions have to be 
met for normal read or write cycles. This initial portion of the 
cycle accomplishes the normal addressing of the device. 
There are, however, two other varia tions in addressing the 
Am90C255. One is called the RAS-only refresh cycle (de¬ 
scribed later), where an 8-bit row addr ess fie ld is presented on 
the input pins and latched by the RAS clock. The most 
significant bit on row address As (pin 1) is not required for 
refresh. The other variation, which is called Nibble Mode 


allows the user to address 4 bits of data (serially) at a very 
high data rate. 

Operating Cycles 

Read Cycle 

A Read Cycle is referred to as a Normal Read Cycle to 
differentiate it from a Nibble Mode Read Cycle, a Read-Write 
Cycle, and Read-Modify-Write Cycle which are covered in later 
sections. 

The Me mory Read Cycle begins with the row addresses valid 
and the RAS clock transitioning from HIGH to LOW. The CAS 
clock must also make a transition from HIGH to LOW, at the 
specified tRCD timing limits, when the column addresses are 
latched. These clocks are linked in such a manner that the 
access time of the device is in depe ndent of the address 
multiplex window. However, the CAS clock must be active 
bef ore or at the tRco maximum for an access (data valid) from 
the RAS clock edge to be valid (tRAc)- ^ the tRC P max imum 
condition is not met, the access (tcAC) trom the CAS clock 
activ e transition will determine read a ccess time. The external 
CAS signal is ignored until an internal RAS signal is avail able, 
as shown in the block di agram . This gating feature on the CAS 
clock allows the external CAS signal to become active as soon 
as the row address hold time (tRAH) specification has been 
met, and thus defines the tpcp minimum specification. The 
time difference between tRco minimum and tRco maximum 
can be used to absorb skew delays in switching t he ad dress 
bus from row-to-column addresses to generate the CAS clock. 

Once the clocks have becom e activ e they must stay activ e for 
certain minimu ms (t RAS for RAS clock, tcAS for the CAS 
clock), and the RAS clock must stay inactive for a minimum 
time (tRp). The former is for the completion of the cycle in 
progress and the latter allows the device internal circuitry to be 
precharged for the next active cycle. 
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Dout 'S not latched and is valid as long as the CAS clock is 
active. T he ou tput will switch to the high i mpedance mode 
when the CAS clock goes inactive. The CAS clock can remain 
active before the start ofjttw next cycle. To perform a Read 
Cycle, the W rite E nable (WE) input must be held HIGH from 
the time the CAS clock makes its active transition (tpcs). to 
the time when it transitions into the inactive mode (tRCH)- 

Write Cycle 

A Write Cyc le is similar to a Read Cycle except that the Write 
En able ( WE) clock must go active LOW at or before the time 
the CAS clock goes active. In this case the cycle in progress is 
referred to as an early Write Cycle. In an early Write Cycle, the 
Wri te Clo ck and Djn are referenced to the active transition of 
the CAS clock edge. There are two important parameters with 
respect to the Write Cycle: the column-strobe-to-write lead 
time (tcwi) and the row-strobe-to-w rite le ad time (IrwO- 
These are the minimum times that the RAS and CAS clocks 
need to be active after the write operation has started (WE 
clock LOW). 

It is also possible to perform a late Write Cycle. For this cycle, 
the Write Clock is activated after CAS goes LOW, which is 
beyond tyvcs minimum time so the parameters tcwL and Irwl 
must be satisfied before terminating this cycle. The difference 
between an early Write Cycle and late Write Cycle is that in a 
late Write Cycle the Write Enable clock can occur muc h later 
in time with respect to the active transition of the CAS clock. 

At the start of an Early Write Cycle, Dqut is in a Hi-Z condition 
and remains so throughout the cycle. It remains Hi-Z because 
the a ctive transition of the Write Enable clock prevents the 
CAS clock from enabling the output buffers, as shown in the 
Block Diagram. This characteristic can be effectively utilized in 
a system that has a common input/output bus, with the only 
stipulation being the system must use only the early write 
mode. 

Read-Modify-Write And Read-Write Cycles 

As the name implies, both a Read and a Write Cycle are 
accomplished at the same cell location during a single access. 
The Read-Modify-Write Cycle is similar to the late Write Cycle 
discussed above. 

For the Read-Modify-Write Cycle, a normal Read Cycle is 
initiated with the WE clock HIGH. After the data is read, WE is 
transitioned to LOW and Din is set up and held with respect to 
the active edge of WE. This cycle assumes a zero modify time 
between read and write. 

Another variation of the Read-Modify-Write Cycle is the Read- 
Write Cycle, in which the one parameter (tcwo) plays an 
important role. A Read-Write Cycle starts as a normal Read 
Cycle with the WE clock being transitioned at minimum tcwD 
time, depending upon the application. This results in starting a 
write operation to the selected cell even before Dqut occurs. 
In this case, D|n is set up with respect to the WE clock active 
edge. 


Refresh Cycles 

The dynamic RAM design is based on capacitor charge 
storage for each bit in the array. This charge will tend to 
degrade with time and temperature. Therefore, to retain the 
correct information, the bits need to be refreshed at least once 
every 4 ms. This is accomplished by sequentialiy cyciing 
through the 256 row address locations every 4 ms. A normal 
read or write operation to the RAM will serve to refresh all the 
bits (1024) associated with that particular row decoded. 

RAS-Only Refresh 

One method to ensure data retention is to employ the RAS- 
only refres h sch eme. In this refresh method, the system must 
perform a RAG-only cycle on all 256 row ad dress es every 4 
ms. The row addresses are latched with the RAS clock, and 
the associated internal row locations are refreshed. The CAS 
clock is not required and must be inactive or HIGH to conserve 
power. 

Nibble Mode Cycles 

Nibble Mode operation allows faster successive data opera¬ 
tion on 4 bits. The first of 4 bits is accessed in the usual 
mann er wit h rea d data coming out at tcAC 'inne. By keeping 
RAS LOW, CAS can be cycled up and then down, to read or 
write the next three bits at a high data rate (faster than tcAC)- 
Row and column addresses need only be supplied fo r the first 
access of the cycle. From then on, the falling edge of CAS will 
activate the next bit. After four bits have been accessed, the 
next bit will be the same as the first bit accessed (wrap-around 
method). 



Pin one (Ae) determines the starting point of the circular 4-bit 
nibble. Row As and Column As provide the two binary bits 
needed to select one of four bits. The user can start the Nibble 
Mode at any one of the four bits. From then on, successive 
bits come out in a binary fashion (i.e., 00-01-.10-..11) with 
Row As being the least significant address. 

If more than 4 bits are accessed during Nibble Mode, the 
address will begin to repeat. If any bit is written during Nibble 
Mode, the new data will be written to the memory cells 
selected, but the new data will not be read during the same 
nibble sequence. 

In Nibble Mode, the three-state control of Dout 'S determined 
by the first normal access cycle. 

The d ata o utput is controlled only by the WE state referenced 
at the Gas negative transition of the normal cycle [first nibble 
bit]. That is, when twcs > ^WCS minimum is met, the data 
output will remain open circuit throughout the succeeding 
Nibble Cycle regardless of the WE state. The w rite o peration is 
done during the period in which the WE and CAS clock are 
LOW. This is demonstrated in Figures 1, 2 and 3. 
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First Nibble Bit 

Next 3 Bits 


Early Write 


Early Write 

Not dependent 

Cycle 


Cycle 

on WE 


Read or 
R-M VV Cycle 


Read or 
R M>W Cycle 


Dependent on 
WE 


Figure 1. 


h- EARLY WRITE- 


NO 

OPERATION . 
(increment 
rubble 
counter) 


□ VALID DATA 

WF009671 


Figure 2. Case One (Nibble Cycle is an Early-Write Cycle) 



(RITE 

I I VALID DATA 

WF009681 


Figure 3. Case Two (Nibble Cycle is a delayed Write, Read-Write Cycle) 
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ABSOLUTE MAXIMUM 

RATINGS 

OPERATING 

RANGES 

Storage Temperature .. 

.-65 to -l-ISO'C 

Commercial (C) Devices 


Ambient Temperature with Power 


Temperature (Ta). 

.0 to +70°C 

Applied . 

. -10 to +80°C 

Supply Voltage (Vec). 

.4-4.5 V to 4-5.5 V 

Voltage on Any Pin Relative to Vss 


Input High Voltage (Vm). 

.2.4 V to Vec +1-0 V 

(Except Vec). 

Voltage on Vec Supply 

.-2 to 4-7.5 V 

Input Low Voltage (Vij . 

.-1.0 V to 0.8 V 

Relative to Vss . 

.-1 to 4-7.5 V 

Operating ranges define those 

limits between which the 

Short Circuit Output Current . 

. 50 mA 

functionality of the device is guaranteed. 

Power Dissipation. 

. 1.0 W 



Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 



reliability. 




DC CHARACTERISTICS over operating range unless otherwise specified 



Parameter 

Parameter 

Symbol 

Description 

VOH 

Output Levels 

VOL 

V|H 

Input HIGH Voltage 

V|L 

Input LOW Voltage 

l|(L) 

Input Leakage Current 

IO(L) 

Output Leakage Current 

icci 

Operating Current 

ICC2 

Standby Current 

ICC3 

Vec Supply Current 

RAS-Only Refresh 

ICC4 

Nibble Mode Operating Current 


Test Conditions 


Output HIGH Voltage (loH““5.0 mA) 
Output LOW Voltage (Iql = 4.2 mA) 


0°C<Ta<+ 70“C 


0 < V|N < 5.5 V, Vfcc - 5.5 V, Vss - 0 V 
All Other Pins Not Under Test-0 V 


Data-Out Disabled, 0 V < VouT < 5.5 V 


HAS, CaS Cycling 

tRC”Min. . , 


RAS - CAS - V|H {TTL Level) 


RAS Cycling, CAS - V|h 

tRC“Min. 


RAS - V|L. cAs Cycling 

tNC“ Min. 



Am90C255-08 


Am90C255-10 


Am90C255-12 


Am90C255-8 


Am90C255-10 


Am90C255-12 


Notes: 1. All voltages referenced to Vss- 

2. Specified Ice (Max.) is measured with output open. 

3. Test Conditions apply for DC Characteristics only. 


CAPACITANCE* 

(Ta = +25®C. Vec = 5 V, f = 1.0 MHz) 


Parameter 

Symbol 

Parameter Description 

Max. 

Units 

ClNI 

Input Capacitance Aq to As, Din 

5 

PF 

C|N2 

Input Capacitance RAS, CAS, WE 

6 

PF 

Gout 

Output Capacitance Dqut 

6 

pF 


‘Measured with a Booton Meter or calculated from the equation C = l^^t/^v. 
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SWITCHING TEST CIRCUIT 



To Comparator 



KEY TO SWITCHING WAVEFORMS 



WAVEFORM INPUTS 

MUST BE 
STEADY 

m MAY CHANC 
FROM H TO 

M MAY CHANC 
FROM L TO 


DON'T CARE; 
ANY CHANGE 
PERMITTED 


WILL BE 
CHANGING 
FROMH TOL 


WILL BE 
CHANGING 
FROML TOH 


CENTER 
LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 
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SWITCHING CHARACTERISTICS (Ta = 0 to +70“C. Vcc = 5 V ±10%, Vss = 0 V unless otherwise noted) 


Parameter Parameter 

Symbol Description 


READ/WRITE/READ-MODIFY-WRITE CYCLE 


Access Time from RAS (Note 10) 


Access Time from CAS (Note 10) 


RAS Precharge Time 


R/W Cycle Time (Note 3) 


RAS Pulse Width 


CaS Pulse Width 


CAS-to-RAS Precharge Time 


RAS-to-CAS Delay Time (Note 4) 


RAS Hold Time 


CAS Hold Time 


Row Address Setup Time 


Row Address Hold Time 


Column Address Setup Time 


Column Address Hold Time 


Column Address Hold Time to RAS (Note 12) 


Transition Time 


Output Disable Time i ' 


tREF Time Between Refresh 


READ CYCLE 


Amg0C255-08 

Ani90C255-10 

Am90C255-12 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


19 

tRCS 

Read Command Setup Time , , / , - 

20 

tRCH 

Read Command Hold to CAS 

21 

tRRH 

Read Command Hold to RAS 


22 

twcs 

23 

twCH 

24 

tWP 

25 

tRWL 

26 

tCWL 

27 

tos 

28 

tOH 


WRITE CYCLE 


twcs Write Command Setup 


Write Command Hold Time 


Write Command Pulse Width 


Write Command to RAS 


Write Command to CAS Setup Time 


Data-In Setup Time 


Data-In Hold Time 


READ-MODIFY-WRITE CYCLE 


RMW Cycle Time (Note 5) 


CAS-to-WE Delay Time 


RMW R^ Pulse Width (Note 6) 


RMW Pulse Width (Note 7) 


NIBBLE MODE READ CYCLE 


Nibble R/W Cycle Time (Note 8) 


Nibble CAS Access Time 


Nibble Pulse Width 


Nibble CAS Precharge Time 


Nibble R^ Hold Time 
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SWITCHING CHARACTERISTICS (Cont.) (Ta = 0 to +70‘’C, Vcc = 5 V ±10%, Vss = 0 V unless 
othenvise noted) 



Parameter 
No. Symbol 


Parameter 

Description 


Min. Max. Min. Max. Min. Max. Unit 



NIBBLE MODE WRITE CYCLE 


Nibble Mode Write-to-CAS Lead Time 


Nibble CAS-to-WE Delay Time (Note 11) 


Nibble Mode RMW SAS Pulse Width 


Nibble RAS Hold Time 


Nibble RMW Cycle Time (Note 9) 


Notes: 1. An initial pause of 100 ps is required after power-up, followed by any B RAS cycles, before proper device operation is achieved. 
2. Switching characteristics assume tp - 5 ns. tj is measured between V|h (Min.) and Vn. (Max.). 

3- tRC “ tRAS + tT + tRP + tj. 

4. tRCD = tRAH + Tr + <ASC + Tf- 

5. tRWC “ tRRW + IrP + tT + tj. 

6- tRRW = tRCD(Max) + tcwD + tT + tRWL- 

7- tcRW = tCWD + ty + tCWL- 

8- tNC = *NCAS + ty + tNCP + ty- 

9- tNRWC = tNCWD + ty + tNCWL + ty + tNCP + ty- 

10. All switching characteristic parameters are measured with a load equivalent of two TTL loads and 100 pF. _ 

11. If the first Nibble_Cycle is a Read-Modify-Write, the same cycle can be performed on the next three bits if WE stays LOW, or 
Read Cycle if WE is pulled HIGH prior to start of Nibble Cycle. 

12. Timing requirements referenced to RAS are non-restrictive and are deleted from the data sheet. These include Iar, twcR. tOHR 
and tpwD- The hold times of the Column Address, D|n and WE, as well as tcwD (CAS-to-WE delay) are not restricted by tpco- 






















































SWITCHING WAVEFORMS (Cont'd.) 


WRITE CYCLE 
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NIBBLE MODE READ-MODIFY-WRITE CYCLE 
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Am90CL255 

Low-Power 256K x 1 CMOS Nibble Mode DRAM 


OVERVIEW 

The 256K x 1 CMOS Low-Power ('L') DRAM versions share common functional descriptions, DC and AC characteristics with 
the corresponding standard CMOS (non-'L') versions. The only additions to these sections are: 

DISTINCTIVE CHARACTERISTICS 

• Extended refresh period 

— 32 ms (Max.) during standby 

• Low data retention current 

— 230 pA (Max.) 

ORDERING INFORMATION 

The Ordering Information for the Low-Power DRAM versions are the same as for the Standard CMOS DRAMs, with the 
exception of an 'L' inserted within the device number to denote 'Low-Power.' For example, the Am90CL255 is = a 256K x 1 
CMOS "Low-Power" Nibble Mode DRAM. All temperature ranges, speed and package options remain the same as those 
listed in Ordering Information sections for the respective Standard CMOS DRAMs. 

DC CHARACTERISTICS 

The low-power version DRAMs are screened for one additional parameter, viz, CMOS standby current. All other DC 
characteristics remain the same for both families. 


Parameter 

Symbol 

Parameter 

Description 

Test 

Conditions 

Min. 

Max. 

Units 

ICC5 

Vcc Supply Current 
CMOS Standby 

RAS>Vcc-0.5 V 
and CAS at V|h, 
all other inputs and 
outputs > Vss 

Am90CL255 

■ 

0.1 

mA 


The Am90CL255-15 is screened for Icci = 55 mA, lcC3 = 50 mA, and lcC4'“ ’'6 mA. 

AC CHARACTERISTICS 

AC Characteristics remain unchanged on the low-power 100 ns and 120 ns versions. The AC characteristics corresponding 
to the 150 ns speed are on the following pages. 

FUNCTIONAL DESCRIPTION 

The Functional Descriptions for low-power versions are the same as the corresponding standard versions. The low-power 
devices, however, support Extended Refresh cycles described below: 

Extended Refresh Cycle 

All low-power versions extend the Refresh Cycle period to 32 ms for RAS-Only Refresh cycles. This feature reduces the total 
current consumption to a maximum of 230 fiA for data retention. The low-standby current can significantly extend battery life 
in battery back-up applications. Current consumption is calculated from the following equation: 

^ (tRC) (IaCTIVE) + (tRI-tpc) Ostandby) 

Tri 

where t^c = Refresh Cycle Time 

and tpi = Refresh Interval Time or tREF/256 

Before entering or leaving an Extended Refresh period, the entire array must be refreshed at the normal interval of 4 ms. 
This can be accomplished by either a burst or distributed refresh. 


Publication # Rev. Amendment 

07412 A /O 

Issue Date: May 1986 


• Low-power dissipation 
— 0.55 mW (Max.) 
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SWITCHING CHARACTERISTICS (Ta = 0 to +70‘‘C, Vcc = 5 V +10%, Vss = 0 V unless otherwise noted) 


Parameter 

Symbol 


READ/WRITE/READ-MODIFY-WRITE CYCLE 


Parameter 

Description 


Am90CL255-15 




tOFF 


tREF 


READ CYCLE 


tRCS 


tRCH 


tRRH 


WRITE CYCLE 



NIBBLE MODE READ CYCLE 


tNC 


tNCAC 


Incas 


tNCP 


tNRSH 




Access Time from RAS (Note 10) 


Access Time from CAS (Note 10) 


RAS Precharge Time 


R/W Cycle Time (Note 3) 


Pulse Width 


Ca 5 Pulse Width 


CAS-to-RAS Precharge Time 


RAS-to-CAS Delay Time (Note 4) 


RAS Hold Time 


Gas Hold Time 


Row Address Setup Time 


Row Address Hold Time 


Column Address Setup Time 


Column Address Hold Time 


Column Address Hold Time to RAS (Note 12) 


Transition Time 


Output Disable Time 


Time Between Refresh 




Read Command Setup Time 


Read Command Hold to CA§ 


Read Command Hold to RAS 


Write Command Setup 


Write Command Hold Time 


Write Command Pulse Width 


Write Command to RAS 


Write Command to CAS Setup Time 


Data-In Setup Time 


Data-In Hold Time 


RMW Cycle Time (Note 5) 


GAS-to-WE Delay Time 


RMW R^ Pulse Width (Note 6) 


RMW GaS Pulse Width (Note 7) 


Nibble R/W Cycle Time (Note 8) 


Nibble CAS Access Time 


Nibble CaS Pulse Width 


Nibble CAS Precharge Time 


Nibble RAS Hold Time 
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SWITCHING CHARACTERISTICS (Ta = 0 to +70'’C. Vcc = 5 V ±10%, Vss = 0 V unless otherwise noted) 



Parameter 

Symbol 


NIBBLE MODE WRITE CYCLE 


Parameter 

Description 


Am90CL255-15 



38 

tNCWL 

Nibble Mode Write-to-CAS Lead Time 

39 

tNCWD 

Nibble CAS-to-WE Delay Time (Note 11) 

40 

tNCRW 

Nibble Mode RMW Pulse Width 

41 

tNWRH 

Nibble RAS Hold Time 

42 

tNRWC 

Nibble RMW Cycle Time (Note 9) 



Notes: 1. An Initial pause of 100 jus is required after power-up, followed by any 8 RAS cycles, before proper device operation is 
achieved. 


2. Switching characteristics assume tr °> 5 ns. tj is measured between Vjh (Min.) and Vjl (Max.). 

3- tRC = tRAS + tT + tRP + tj. 

4. tRCD = tRAH + tr + tASC + tj- 

5. tRWC = tRRW + tRP + tj + tj. 

6. tRRW = tRCD(Max) + tcwD + tr + tRWL- 

7 . tcRW “ tcwD + tT + tCWL- 

8. tNC = tNCAS + tT + tNCP + tr- 

9- tNRWC = tNCWD + tr + tNCWL + tT + tNCP + tr- 

10. All switching characteristic parameters are measured with a load equivalent of two TIL loads and 100 pF. 

11. If the first Nibble Cycle is a Read-Modify-Write, the same cycle can be performed on the next three bits if WH stays 
LOW, or Read Cycle if WE is pull ed HI GH prior to start of Nibble Cycle. 

12. Timing requirements referenced to RAS are non-restrictive and are deleted from the data sheet. Thes e include tAR, 
twcR. tQHR and tRWD- The hold times of the Column Address, Djn and WE, as well as tcwD (CAS-to-WE delay) are 
not restricted by tRco- 






































Am90C256 


Am90C256 

256Kx1 CMOS Enhanced Page Mode Dynamic RAM 


PRELIMINARY 


DISTINCTIVE CHARACTERISTICS 



Continuous data rate over 25 MHz 
Random access within a row 
Flow-through column latch for pipelining 
Low operating current-70 mA 


High-speed operation - 80-ns RA6 a ccess, 

130-n s RA6 cycle time 
-20-ns CAS access 

Fully TTL compatible 


GENERAL DESCRIPTION 


The Am90C256 is a fully decoded, CMOS Dynamic Ran¬ 
dom-Access Memory organized as 262,144 one-bit words. 
The device offers an Enhanced Page Mode Feature which 
permits very high-speed accesses ideal for graphics, digital 
signal processing and cache applications. 

The Enhanced Page Mode allows random or sequential 
access of up to 512 bits within a row, with cycle tim es as 
fast as 45 ns. Because of static column circuitry, the CAS 
clock is no longer in the critical timing path. The flow¬ 


through column latch allows address pipelining while relax¬ 
ing many critical system requirements. 

The Am90C256 is fabricated using silicon gate CMOS 
process which permits significant improvements in speed- 
power characteristics. 

The device operates on a single 5-V supply and is stable 
over a wide range. All inputs and outputs are TTL- 
compatible. The Am90C256 is housed in a standard 16-pin, 
0.3-inch wide plastic DIP. 


BLOCK DIAGRAM 



BD005142 


PRODUCT SELECTOR GUIDE 


Part Number 

Am90C256-08 

Am90C256-10 

Am90C256-12 

RAS Access Time 

80 ns 

100 ns 

120 ns 

Temperature Range 

Commercial 

Commercial 

Commercial 



Publication # Rev. 

Amendment 


06954 B 

/O 

4-86 

Issue Date: May 1986 




























4-87 












ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


AM90C256 -08 P C B 



Am90C256 

256K X 1 CMOS Enhanced Page Mode DRAM 


E. OPTIONAL PROCESSING 

Blank - Standard processing 
B = Burn-in 


D. TEMPERATURE RANGE 

C = Commercial (0 to -t- 70°C) 


C. PACKAGE TYPE 

P-16-Pin Plastic DIP (PD 016) 

J = 18-Pin Piastic Leaded Chip Carrier (PLE018) 


B. SPEED OPTION 

-08 = 80 ns 
-10-100 ns 
-12-120 ns 


Valid Combinations 


Valid Combinations 

AM90C256-08 

PC, PC8, 

JC, JCB 

AM90C256-10 

AM90C256-12 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 


products. 
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Note: 1. Address A 4 from 256 to 511 is the inverse of address 0 to 255. 



COLUMN ADDRESS TOPOLOGICAL BIT MAP 































































PIN DESCRIPTION 


Nine multiplexed address inputs, initially provides 
nine row address inputs and then nine column 
address inputs, all within one normal cycle. The 
nine row address inputs (meeting the set-up and 
hold times, tASR and tRAH) are latched in by 
RAS i. The nine column address Inputs (meeting 
the set-up and h old ti mes, tASC. tCAH and tAP) 
are latched in by CAS i. The combined row and 
' column address inputs (18 total) will select one of 
262,144 memory bits for Read, Write or Read- 
Modify-Write operation. 

The Data Input (meeting set-up and hold time s, 
tDS and tpi-i) is latched in by eit her W E i or CAS i, 
whichever comes later, while RAS is LOW. 

The Row Address Strobe control clock. RAS i 
latches the row address on Aq - Aa and activates 
a memory cycle and precharges the memory's 
dynami c circ uits. Memory cycle time, as defined 
by the RAS cloc k, ha s a very large operating 
rang e. H owever, RAS LOW pulse width (tpAS) 
and RAS high pulse width (tpp) must satisfy the 
specified minimum and maximum values in order 
to maintain co ntinuo us memory operation and 
data retention. RAS alone controls memory re¬ 
fresh function. 


The Colum n Ad dress Strobe control clock. With 
RAS low, CAS i latches the column address and 
activates the m emor y input and output operations. 
With WE L OW, CAS controls the input timing: with 
WE H IGH, CAS controls the timing of valid output. 
CAS high turns off D qut (Dout = high imped¬ 
ance). In Page Mode, CAS and tcAA define the 
Page Mod e Cyc le time. In Enhanced Page Mode 
operation, CAS is cycled while maintaining RAS 
LOW. The column a ddres s buffer acts as a flow¬ 
through latch while CAS is HIGH. 

The Wr ite E nable cont rol clock. WE timing, rela¬ 
tive to CaS an d RA S, will de fine one of three 
memory cycles. RAS and CAS, both LOW, and 1) 
WE HIGH, will define a Read Cycle; 2) WE LOW 
(meeting the set-up and hold time tyvcs). will 
define an Early Write Cycle; 3) WE, first HiGH and 
then LOW (meeting the tcvvD delay time), will 
define a Read-Write/Read-Modify-Write Cycle. 

The three-state output. DouT is controlled by 
CAS. Valid output appears on DouT in a Read 
Cycle after access time has elapsed (tcAC or 
fRAC. whichever appl ies). Last valid Dqut re¬ 
mains valid as long a s CAS is LOW. Dout can be 
turned off only with CAS. 


FUNCTIONAL DESCRIPTION 
Device Initialization 

An initial pause of 100 ps is required after Vcc power-up. This 
time delay is needed for the on-chip substrate-bias generator 
to pump enough negative charge into the substrate to 
establish thd operating bac k-bias voltage. This is followed by a 
wake-up sequence of eight RAS cycles to initialize the internal 
dynamic circuits. If the device remains in standby mode for 
more than 4 ms while Vcc'S on, the wake-up sequence of any 
eight RAS cycles will be necessary prior to normal operation. 
On-chip circuits prevent current surges during initial system 
power-up. 

Operating Cycles 

Memory Cycle 

The Memory Cycle begins with RAS being pulled LOW. Once 
started, the Memory Cycle must not be aborted prior to 
fulfilling the minimum Iras timing specification to ensure data 
integrity. Furthermore, a new cycle cannot be initiated until the 
minimum precharge time, tRp and tcp, has elapsed. 

Read Cycle 

A Read Cycle is performed by mainta ining the Write Enable 
(WE) signal HIGH during the RAS/CAS operation. The column 
address must be held for a minimum time specified by tAR. 
Data-out becomes valid only when tRAC. tCAA and tcAC are all 
satisfied. Consequently, the access time is dependent upon 
the timing relationship among Irac. tCAA and tcAC- For 
example, the access time is limited by tcAA when Iraq and 
tCAC are both satisfied. 

Write Cycle 

A Write Cycle is performed by taking WE and CAS LOW during 
a RAS operation. The column^address is latc hed i n by CAS. 
The Write Cycle can be WE-controll ed o r CAS-controlled 
depending upon the later of WE or CAS LOW transition. 
Consequently, inp ut da ta must be valid at or befor e the 
falling edge of WE or CAS, whichever occurs last. In a CaS- 


Controlled Write Cycle (the lead ing edge of WE occurs prior 
to, or coincident with, the CAS LOW transition), the output 
(Dqut) pin will be in the high impedance state at the b eginn ing 
of the write function. Terminating the write action with CAS will 
maintain the output in the high impedance state. 

The write function is internally timed on a write command 
which allows for a fast write pulse width and a fast write 
precharge time, thus eliminating the need for critical place¬ 
ment of transitions during the Write Cycle. 

Refresh Cycle 

To retain data, a refresh operation is performe d by clocking 
each of the 256 row addresses (Aq - Ay) with RAS at least 
every 4 milliseconds. Any Read, Write, Read-Modify-Write, or 
RAS-Only Cycle will perform refresh. 

Data Output 

The Am90C256 Data Out put ( Dqut). whic h has three- state 
capability, is controlled by CAS. During CAS HIGH state (CAS 
at V|h), the output is in the high impedance state. Table 1 
summarizes the Dqut state for various types of cycles. 

Enhanced Page Mode Operation 

Enhanced Page Mode operation permits all 512 columns 
within a selected row of the devi ce to be randomly accessed 
at a high data rate. Maintaining RAS LOW while successive 
CAS cycles are performed, retains the row address internally, 
eliminating the need to reapply it. The column addre ss buffer 
acts as a transparent or flow-through latch while CAS is HIGH. 
Acce ss begins from the valid column address rather than from 
CAS, eliminating tASC and ty from the critical timing path. CAS 
latches the addresses into the column address buffer and acts 
as an output enable. 

During this operation. Read, Write, Read-Modify-Write, or 
Read-Write-Read Cycles are possible at random or sequential 
addresses within a row. Following the entry cycle into En¬ 
hanced Page Mode operation, access time is tcAA or 'CAP 
dependent. If the column add ress is valid prior to, or coinci¬ 
dent with, the rising edge of CaS. then the access time is 
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determined by the rising edge of CAS specified by tcAP. as 
shown in Fig ure 1 . If the column address is valid after the 
rising edge of CAS, then the access time is determined by the 
valid column ad dress specified by tcAA- For both cases, the 
falling edge of CAS latches the address and enables the 
output. 

Enhanced Page Mode operation provides a sustained data 
rate over 18 MHz for applications that require high data rate 
such as bit-mapped graphics or high-speed signal processing. 
The following equation can be used to calculate the data rate: 

512 

Data Rate -- 

tRC + 511 tpc 

Read-Modify-Write And Read-Write Cycles 

As the name implies, both a Read and a Write Cycle are 
accomplished at the same cell location during a single access. 


The Read-Modify-Write Cycle is similar to the late Write Cycle 
discussed above. 

For the Read-Modify-Write Cycle, a normal Read Cycle is 
initiated with the WE clock HIGH. After the data is read, WE is 
transitioned to LOW and D|n is set up and held with respect to 
the active edge of WE. This cycle assumes a zero modify time 
between read and write. 

Another variation of the Read-Modify-Write Cycle is the Read- 
Write Cycle, in which the two parameters (tRWD and tcwo) 
play an important role^ Read-Write Cycle starts as a normal 
Read Cycle with the WE clock being transitioned at minimum 
tRWD or minimum tcwD time, depending upon the application. 
This results in starting a write operation to the selected cell 
even before DouT occurs. In this case, D|n is set up with 
respect to the WE clock active edge. 


TABLE 1. Am90C256 DATA OUTPUT OPERATION FOR VARIOUS TYPES OF CYCLES 


Cycle 

Data Out of State 

Read Cycle 

Data from Addressed Memory Cell 

CAS-Controlled Write Cycle (Early Write) 

High Impedance 

WE-Controlled Write Cycle (Late Write) 

Active, Not Valid 

Read-Modify-Write Cycle 

Data from Addressed Memory Cell 

Read-Write-Read Cycle (Ca 8 Controlled) 

Data from Addressed Memory Cell 

Read-Write-Read Cycle (WE Controlled) 

Data from Addressed Memory Cell and Active. Not Valid 

RAS-Only Refresh Cycle 

High Impedance 

CAS-Only Cycle 

High Impedance 


VALID COLUMN ADDRESS 


APPLICATIONS 
Device Description 

The Am90C256 is a state-of-the-art, high-performance CMOS 
256K DRAM which combines the fastest DRAM speed avail¬ 
able (80 ns access time) with low power (standby current < 4 
mA). It is designed to operate with a single -t-S-V power 
supply, and all input/output voltage levels are TTL-compatible, 
making the Am90C256 easy to integrate into a wide range of 
systems. The Am90C256 features the static column access 
method which is ideal for high data bandwidth applications. 
Eighteen binary input address bits are required to decode any 
1 of 262,144 cell locations within the Am90C256. Nine row 
address bits are e stabiished on the input pins (Aq - As) and 
latched with RAS. After a minimum tRAH timing specification 


has been fulfiiled, the coiumn address fiows through the 
internal address buffer and is latched by a column address 
strobe. 

The Am90C256 improves system reliability by means of the 
following on-chip features: 

• Allows Vcc power-up with floating input levels without 
causing excess Iqc surges (see Device Initialization). 

• Tolerates real-time Vcc fluctuation between 4.5 V and 5.5 V 
while memory chip is in operation. 

• Accepts input voltage transition overshoot (Vcc + 1 V) and 
undershoot (-1 V). 

• Fabricated with a CMOS technology that is optimized to 
provide very high device latch-up voltage in excess of 10 
volts. 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature .-65 to +150“C 

Ambient Temperature with Power 

Applied .-10 to +80‘’C 

Voltage on Any Pin Relative to Vss 

(Except Vcc).-2 to +7.5 V 

Voltage on Vcc Supply 

Relative to Vss .-1 to +7.5 V 

Short Circuit Output Current . 50 mA 

Power Dissipation. 1.0 W 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absoiute 
maximum ratings for extended periods may affect device 
reliabiiity. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature (Ta) . 0 to +70°C 

Supply Voltage (Vcc) .+4.5 V to +5.5 V 

Input High Voltage (V|h) ......2.4 V to Vcc +1-0 V 

Input Low Voltage (VnJ.-1.0 V to 0.8 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


DC CHARACTERISTICS over operating range unless otherwise specified 


Parameter 

Symbol 

Parameter 

Description 

Test Conditions 

VoH 


Output HIGH Voltage (Iqh = -5.0 mA) 

VoL 

Output Levels 

Output LOW Voltage (Iql = 4.2 mA) 

V|H 

Input HIGH Voltage 


V|L 

Input LOW Voltage 

0 C ^ ^ + /o c 

ll(L) 

Input Leakage Current 

0<V|n<5.5 V. Vcc = 5.0 V. Vss"0 V 

All Other Pins Not Under Test = 0 V 

'O(L) 

Output Leakage Current 

Data-Out Disabled, 0 V < Vqut < 5.5 V 

icci 

Operating Current 

Average Power Supply 

Current 

RAS, CAS Cycling 

tRC = Min. ; 

ICC2 

Standby Current 

RaS = Ca 5 “ V|H (TTL Level) " . 

>CC3 

Vcc Supply Current 
ftAS-Only Refresh 

tRC “ Min. 

ICC4 

Vcc Supply Current 

Enhanced Page Mode 

tpc = Min. 

ICC5 

Vcc Supply Current 

Standby, Output Enabled 

= V|H. CTS - ViL 



Notes: 1. All voltages referenced to Vss- 

2. Specified Icc (Max.) is measured with output open. 

3. Test conditions apply for DC Characteristics only. 


CAPACITANCE* 

(Ta = +25'’C, Vcc = 5 V, f = 1.0 MHz) 



Symboi 

Parameter 

Max. 

Units 

C|N1 

Input Capacitance Aq to Ag, D|n 

5 

PF 

C|N2 

Input Capacitance RAS, CAS, WE 

6 

PF 

Gout 

Output Capacitance Dqut 

6 

PF 



‘Measured with a Booton Meter or calculated from the equation C =■ lAt/AV. 
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SWITCHING TEST CIRCUIT 



To Comparator 



KEY TO SWITCHING WAVEFORMS 
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SWITCHING CHARACTERISTICS (Ta = 0 to +70°C, Vcc = 5 V ±10%, Vss = 0 V unless otherwise noted) 



Parameter 

Symbol 


Parameter 

Description 


Am90C256-08 

Am90C256-10 

Am90C256-12 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 



READ/WRITE/READ-MODIFY-WRITE AND REFRESH CYCLES 


Pulse Width 


Random R/W Cycle Time 


RAS Precharge Time 


CAS Hold Time 


CaS Pulse Width 


Write-to-fiAS Precharge Time (Note 10) 


RAS-to-Write Hold Time (Note 10) 


Row Address Setup Time 


Row Address Hold Time 


CAS Precharge Time 


CAS-to-RAS Precharge Time 


RAS-to-CAS Delay Time (Note 1) 


Column Address Setup Time 


Column Address Hold Time 


Column Address Hold Time from RAS 


Time Between Refresh / 


Transition Time (Rise and Fall) (Note 2) 


Output Buffer Turn-On Delay 


Output Buffer Turn-Off Delay ^ , 


READ CYCLE 



80 75,000 100 75,000 120 75,000 ns 


20 

tRAC 

Access Time From RAS (Notes 3 & 5), . 

21 

tCAC 

Access Time From CA§ (Notes 4 & 5) 

22 

tCAA 

Access Time from Column Address (Note 5) 

23 

tRSH (R) 

RA5 Hold Time (Read Cycle)^ 

24 

tRCS 

Read Command Setup Time 

25 

tCAR 

Column Address-to-RAS Setup Time 

26 

tRCH 

Read Command Hold Time Reference to CAS 
(Note 6) 

27 

tRRH 

Read Comrnand Hold Time Reference to RAS 
(Note 6) 

WRITE CYCLE 

28 

tRSH (W) 

RAS Hold Time (Write Cycle) 

29 

tRWL 

Write Command to RA5 Setup Time 

30 

tCWL 

Write Command to CA9 Setup Time 

31 

tWP 

Write Command Pulse Width 

32 

twcs 

Write Command Setup Time (Note 7) 

33 

tWCH 

Write Command Hold Time 

34 

Ids 

Data-In Setup Time 

35 

tDH 

Data-In Hold Time 
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SWITCHING CHARACTERISTICS (Cont'd) 

(Ta = 0 to +70°C, Vcc = 5 V ±10%, Vss = 0 V unless othenwise noted) 


Parameter 

Description 



Parameter 
Symbol 

READ-MODIFY-WRITE (RMW) CYCLE 


Am90C256-08 

Am90C256-10 

Am90C256-12 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


36 

tRWC 

RMW Cycle Time 

155 

37 

tRRW 

RMW RSS Pulse Width 

105 

38 

tCRW 

RMW Cycle CSS Pulse Width 

45 

39 

tRWD 

RAS-to-WS Delay Time (Note 7) 

80 

40 

tCWD 

CSS-to-WE Delay Time (Note 7) 

20 

41 

tAWD 

Column Address-to-WE Delay Time (Note 7) 

35 


42 

tCAP 

43 

tpc 

44 

tpCM 





ENHANCED PAGE MODE CYCLE 


Access Time from Column Precharge Time 
(Note 6) 


Enhanced Page Mode Read/Write Cycle Time 
(Note B) 


Enhanced Pago Mode RMW Cycle Time 


Notes: 1. tRco (Max.) is specified for reference only. 

2. tj is measured between Vm (Min.) and V|l (Max.). 

3. Assumes that tpco < tRco (Max.). If tRco > tRCO (Max.), then tpAC will increase by an amount that tRco exceeds tpco (Max.). 

4. Assumes tRco^tRCD (Max.). 

5. If tASC < (tCAA (Max.) - tcAC (Max.) - tj), then access time is defined by tcAA rather than by tcAC- 

6. Either tRcn or tRRH must be satisfied. 

7- twcs. *RWD. tcWD and tAWD are specified as reference points only. If twcs ^ twcs (Min.), the cycle is a CSS-controlled write cycle 
(early write cycle) and Dqut Pin will remain in high impedance throughout the entire cycle. If tcwD^'CWD (Min.) and tRWD^tRWD 
(Min.) and tAwo > •avvo (Min.), then the cycle is a RMW cycle and the data-out will contain the data read from the selected address. 
If any of these conditions are not satisfied, the condition of data-out is indeterminate. 

8. Access time and cycle time are determined by the longer of tcAA or tcAC or tcAP- 

9. All AC parameters are measured with a load equivalent to two TTL loads and 100-pF capacitive load. 

10. Timing parameters twRP and tRwH (see below), referenced to RAS, are redundant on the Am90C256, and hence, not specified in the 
data sheet. 
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SWITCHING WAVEFORMS 
READ CYCLE 



Notes: a.b. V|h (min) and V|l (max) are reference levels for measuring timing of input signals, 
c.d. VoH (min) and Vql (max) are reference levels for measuring timing of Dqut- 

e. Either tpcH or tRpH must be satisfied. 

f. toFF is measured to louT<llo(L)l- 
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SWITCHING WAVEFORMS (Cont'd.) 

R^-ONLY REFRESH CYCLE 



WF010431 


Notes: a,b. V|h (min) and V|l (max) are reference levels for measuring timing of input signals, 
c.d- VoH (min) and Vql (max) are reference levels for measuring timing of Dqut- 











WF010441 


Notes: a,b. Vm (min) and V|l (max) are reference levels for’ measuring timing of input signals. 
c,d. Vqh (min) and Vql (max) are reference levels for measuring timing of Dqut- 
e. either tpcH of *RRH must be satisfied. 
toFF is measured to loUT^IlO(L)l- 












SWITCHING WAVEFORMS (Cont'd.) 

ENHANCED PAGE MODE WRITE CYCLE (CAS Controlled) 



Notes: a,b. V|h (min) and V|l (max) are reference levels for measuring timing of input signals. 
c.d- yOH VoL (max) are refererrce I wete for measuring rimin g of Dour- 

e. WE is low prior to or simultaneously with CAS low transition. CaS latches column addresses and data-in. 
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SWITCHING WAVEFORMS (Cont’d.) 
ENHANCED PAGE MODE WRITE CYCLE (WE CONTROLLED) 



WF010471 


Notes: a,b. V|h (min) and V|l (max) are reference levels for measuring timing of input signals. 
c,d. VoH (min) and Vol (max) are reference levels for measuring timing of Dqut- 

0- toFF is measured to lo ijT^ llniMl. _ _ 

f. CAS is iow prior to the WE iov/ transition. CAS iatches the coiumn address vrhile WE iatches the data-in. 
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SWITCHING WAVEFORMS (Cont'd.) 

ENHANCED PAGE MODE READ-MODIFY-WRITE CYCLE 



WF010481 


Notes: a,b. V(h (min) and V|l (max) are reference levels (or measuring timing of input signals. 
c>d. VoH (min) and Vql (max) are reference levels for measuring timing of Dour- 

e. toFF is measured to lr) HT< llQ(Lil. _ _ 

f. CAS is low prior to the WE low transition. CAS latches the column address while WE latches the data-in. 
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SWITCHING WAVEFORMS (Cont'd.) 

ENHANCED PAGE MODE READ-WRITE-READ ... CYCLE (C^ CONTROLLED) 



WF010491 


Notes: a,b. V|h (min) and V||, (max) are reference levels for measuring timing of input signals, 
c.d. VoH (min) and Vql (max) are reference levels for measuring timing of Dqut- 

e. tQ£F is measured to louT^liO(L)l- _ 

f. WE is low prior to or simultaneously with CAS low transition. CAS latches column add ress and data-in. 

g. The cycle can be terminated either by a read or a write operation followed by a RAS high transition. 
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SWITCHING WAVEFORMS (Cont'd.) 

ENHANCED PAGE MODE READ-WRITE-READ ... CYCLE (WE CONTROLLED) 



WF010501 


Notes: a,b. V|h (min) and V||, (max) are reference levels for measuring timing of input signals. 
c,d. Vqh (min) and Vql (max) are reference levels for measuring timing of DouT- 

e. toFF is measured to lnii T<llnfnl. _ 

f. CAS is low prior to ^ low transition. CAS latches the column address while W E latc hes data-in. 

g. The cycle can bo terminated either by a read or a write operation followed by a RAS high transition. 


4 ^ 





Am90CL256 


Am90CL256 

Low-Power 256K x 1 CMOS Enhanced Page Mode DRAM 


OVERVIEW 

The 256K x 1 CMOS Low-Power ('L') DRAM versions share common functional descriptions, DC and AC characteristics with 
the corresponding standard CMOS (non-'L') versions. The only additions to these sections are: 


DISTINCTIVE CHARACTERISTICS 

• Extended refresh period • Low-power dissipation 

— 32 ms (Max.) during standby —0.55 mW (Max.) 

• Low data retention current 

— 230 juA (Max.) 

ORDERING INFORMATION 

The Ordering Information for the Low-Power DRAM versions are the same as for the Standard CMOS DRAMs, with the 
exception of an 'L' inserted within the device number to denote 'Low-Power.' For example, the Am90CL255 is = a 256K x 1 
CMOS "Low-Power" Nibble Mode DRAM. All temperature ranges, speed and package options remain the same as those 
listed in Ordering Information sections for the respective Standard CMOS DRAMs. 

DC CHARACTERISTICS 

The low-power version DRAMs are screened for one additional parameter, viz, CMOS standby current. All other DC 
characteristics remain the same for both families. 


I 


Parameter 

Symbol 

Parameter 

Description 

Test 

Conditions 

ICC6 

Vcc Supply Current 
CMOS Standby 

R^>Vcc-0.5 V 
and CAS at V|h, 
all other inputs and 

outputs >Vss 

Am90CL256 



Max. 

Units 

0.1 

mA 


I 


The Am90CL256-15 is screened for lcci = 60 mA, Icc 3 = 60 mA, and Icc 4 “ 60 mA 

AC CHARACTERISTICS 

AC Characteristics remain unchanged on the low-power 100 ns and 120 ns versions. The AC characteristics corresponding 
to the 150 ns speed are on the following page. 

FUNCTIONAL DESCRIPTION 

The Functional Descriptions for low-power versions are the same as the corresponding standard versions. The low-power 
devices, however, support Extended Refresh cycles described below: 

Extended Refresh Cycle 

All low-power versions extend the Refresh Cycle period to 32 ms for RAS-Only Refresh cycles. This feature reduces the total 
current consumption to a maximum of 230 (jA for data retention. The low-standby current can significantly extend battery life 
in battery back-up applications. Current consumption is calculated from the following equation: 

^ (tRC) CaCTIVE) + (tRI-tRC) (Istandby) 

Tri 

where tpc = Refresh Cycle Time 
and tRi = Refresh Interval Time or tREF/256 

Before entering or leaving an Extended Refresh period, the entire array must be refreshed at the normal interval of 4 ms. 
This can be accomplished by either a burst or distributed refresh. 


Publication # Rev. Amendment 
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SWITCHING CHARACTERISTICS (Ta = 0 to +70°C. Vcc = 5 V ±10%, Vss = 0 V unless otherwise noted) 


Parameter 

Parameter 

Am90CI 

L256-15 

Symbol 

Description 

Min. 

Max. 


READ/WRITE/READ-MODIFY-WRITE AND REFRESH CYCLES 


1 

tRAS 

RAS Pulse Width 

150 

75,000 

ns 

2 

Irc 

Random R/W Cycle Time 

245 


ns 

3 

tRP 

RAS Precharge Time 

85 


ns 

4 

tCSH 

CAS Hold Time 

150 


ns 

5 

tCAS 

Pulse Width 

35 

75,000 

ns 

6 

tWRP 

Write-to-RAS Precharge Time (Note 10) 

- 


ns 

7 

Irwh 

RAS-to-Write Hold Time (Note 10) 

- 


ns 

8 

fASR 

Row Address Setup Time 

0 


ns 

9 

irah 

Row Address Hold Time 

20 


ns 

10 

tCP 

CAS Precharge Time 

10 


ns 

11 

tCRP 

CAS-to-RAS Precharge Time 

10 


ns 

12 

tRCD 

RAS-to-CAS Delay Time (Note 1) 

30 

120 

ns 

13 

tASC 

Column Address Setup Time 

0 


ns 

14 

tCAH 

Column Address Hold Time 

20 


ns 

15 

tAR 

Column Address Hold Time from RAS 

65 


ns 

16 

Iref 

Time Between Refresh 


4 

ms 

17 

tT 

Transition Time (Rise and Fall) (Note 2) 

1 

25 

ns 

18 

tON 

Output Buffer Turn-On Delay 

0 


ns 

19 

tOFF 

Output Buffer Turn-Off Delay 


25 

ns 

READ CYCLE 

20 

tRAC 

Access Time From RAS (Notes 3 & 5) 


150 

ns 

21 

tCAC 

Access Time From CAS (Notes 4 & 5) 


30 

ns 

22 

tCAA 

Access Time from Column Address (Note 5) 


70 

ns 

23 

tRSH (Ft) 

RAS Hold Time (Read Cycle) 

30 


ns 

24 

tRCS 

Read Command Setup Time 

0 


ns 

25 

tCAR 

Column Address-to-RAS Setup Time 

70 


ns 

26 

tRCH 

Read Command Hold Time Reference to CAS (Note 6) 

5 


ns 

27 

tRRH 

Read Command Hold Time Reference to RAS (Note 6) 

10 


ns 

WRITE CYCLE 

28 

tRSH (W) 

RAS Hold Time (Write Cycle) 

30 


ns 

29 

tRWL 

Write Command to RAS Setup Time 

30 


ns 

30 

tCWL 

Write Command to CAS Setup Time 

30 


ns 

31 

twp 

Write Command Pulse Width 

25 


ns 

32 

twcs 

Write Command Setup Time (Note 7) 

0 


ns 

33 

tWCH 

Write Command Hold Time 

30 


ns 

34 

Ids 

Data-In Setup Time 

0 


ns 

35 

tDH 

Data-In Hold Time 

25 


ns 

READ-MODIFY-WRITE (RMW) CYCLE 

36 

tRWC 

RMW Cycle Time 

280 


ns 

37 

tRRW 

RMW R^ Pulse Width 

185 

75,000 

ns 

38 

tCRW 

RMW Cycle CAS Pulse Width 

65 

75,000 

ns 

39 

tRWD 

RAS-to-WE Delay Time (Note 7) 

150 


ns 

40 

tcwD 

dAS-to-WE Delay Time (Note 7) 

30 


ns 

41 

tAWD 

Column Address-to-WE Delay Time (Note 7) 

65 


ns 


Notes: See next page for notes. 





















































































































































































































SWITCHING CHARACTERISTICS 

(Ta = 0 to +70°C, Vcc = 5 V ±10%, Vss = 0 V unless otherwise noted) 


Parameter 

Description 



Parameter 

Symbol 


ENHANCED PAGE MODE CYCLE 


Am90CL256-15 


42 

tCAP 

Access Time from Column Precharge Time 
(Note 8) 

43 

tpc 

Enhanced Page Mode Read/Write Cycle Time 
(Note 8) 

44 

tpCM 

Enhanced Page Mode RMW Cycle Time 



Notes: 1. tRco (Max.) is specified for reference only. 

2. tj is measured between Vm (Min.) and Vil (Max.). 

3. Assumes that tRco < tRCD (Max.). If tRco > tRCD (Max.), then tRAC will increase by an amount that tRco exceeds tRco (Max.). 

4. Assumes tRCD>tRCD (Max.). 

5. If tAsc < (tCAA (Max.) - tcAC (Max.) - tr), then access time is defined by tcAA rather than by tcAC- 

6. Either tRCH or tRRH must be satisfied. 

7. twcs. tRWD. tcWD arid tAwo are specified as reference points only. If twcs ^ *WCS (Min.), the cycle is a CAS-controlled write cycle 
(early write cycle) and Dour pio will remain in high impedance throughout the entire cycle. If tcwD > tcwD (Min.) and tRwo > tRWD 
(Min.) and tAwo ^ UwD (Min.), then the cycle is a RMW cycle and the data-out will contain the data read from the selected address. 
If any of these conditions are not satisfied, the condition of data-out is indeterminate. 

8. Access time and cycle time are determined by the longer of tcAA or tcAC or tcAP- 

9. All AC parameters are measured with a load equivalent to two TTL loads and 100-pF capacitive load. 

10. Timing parameters twRP and tpwH (see below), referenced to RAS, are redundant on the Am90CL256, and hence, not specified in 
the data sheet. 
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Am90C257 

256K X1 CMOS Static Column Dynamic RAM 


ADVANCE INFORMATION 


DISTINCTIVE CHARACTERISTICS 


• Continuous data rate over 25 MHz 

• Lower power dissipation via 

CMOS process - 20-mW standby mode 

-300-mW operating mode 


• High-speed operation - 80-ns RAS a ccess times 

130-n s RAS cycle times 
-35-ns CAS access times 

• Fully TTL compatible 

• Fast C§ output control 


GENERAL DESCRIPTION 


The Am90C257 is a fully decoded, CMOS static column 
random-access memory organized as 262,144 one-bit 
words. The design is optimized for high-speed, high- 
performance applications such as main frame memory, 
graphics, buffer memory and peripheral storage digital 
signal processing, and battery-operated applications. 

The device offers a new addressing technique - static 
column addressing which significantly reduc es access 
times. In the static column technique, the RAS latches the 
row address, and column addresses are read directly from 
the address bus. By changing the column address, all 512 


bits in a row can be randomly or sequentially accessed. A 
continuous data rate of over 18 million bits per second can 
be achieved by this method, which is ideal for high-data 
bandwidth applications. 

The Am90C257 is fabricated using silicon gate CMOS 
process which permits significant improvements in speed- 
power characteristics. 

The device operates on a single 5-V supply and is stable 
over a wide range. All inputs and outputs are TTL- 
compatible. The Am90C257 is housed in a standard 16-pin, 
0.3-inch wide DIP. 
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ORDERING INFORMATION 
Standard Products 

AMD products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


■ E. OPTIONAL PROCESSING 

Blank = Standard processing 
B = Burn-in 


-A. DEVICE NUMBER/DESCRIPTION 

Am90C257 
256Kx1 CMOS 
Static Coiumn DRAM 


- D. TEMPERATURE RANGE 

C = Commerciai (0 to + 70°C) 


-C. PACKAGE TYPE 

P= 16-Pin Plastic DIP (PD 016) 

J ” 18-Pin Plastic Leaded Chip Carrier (PLEO10) 


-B. SPEED OPTION 

-08 = 80 ns 
-10 = 100 ns 
-12 = 120 ns 


Valid Combinations 


AM90C257-08 

AM90C257-10 

AM90C257-12 


PC, PCB, JC. JCB 


Valid Combinations 

Valid Combinations list configurations planned to be support¬ 
ed in volume for this device. Consult the local AMD sales 
office to confirm availability of specific valid combinations, to 
check on newly released valid combinations, and to obtain 
additional data on AMD’s standard military grade products. 
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Note; 1 . Address A 4 from 256 to 511 is the inverse of address 0 to 255. 
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PIN DESCRIPTION 


Aq-A s 


Din 




FUNCTIONAL DESCRIPTION 
Device Initialization 

An initial pause of 100 ixs is required after Vcc power-up. This 
time delay is needed for the on-chip substrate-bias generator 
to pump enough negative charge into the substrate to 
establish the operating bac k-bias voltage. This is followed by a 
wake-up sequence of eight RAS cycles to initialize the internal 
dynamic circuits. If the device remains in standby mode for 
more than 4 ms while Vcc is on. the wake-up sequence of any 
eight RAS cycles will be necessary prior to normal operation. 
On-chip circuits prevent current surges during initial system 
power-up. 

Operating Cycles 

Memory Cycle 

The Memory Cycle begins with RAS being pulled LOW. Once 
started, the Memory Cycle must not be aborted prior to 
meeting the minimum Iras timing specification to ensure data 
integrity. Furthermore, a new cycle cannot be initiated until the 
minimum precharge time, tpp, has elapsed. Dqut wH always 
switch into the high impedance state when a memory cycle is 
initiated and remain in that state for a minimum period 
specified by tpLZi sffsr which the output can change imped¬ 
ance states. 

Read Cycle 

The WE control input is used to select read and write modes. 
A logic HIGH initiates a Read Cycle. The row address must be 
held for a minimum time, specified by tRAH> while the column 
address must meet the tAR specification. Ss may be held 
LOW or pulsed. 

In applications where 55 is held LOW, DouT is in a low 
impedance state except when the cycle is initiated. Dqut 
becomes valid when tRAC and tcAA are both satisfied. 

In applications where ^ is pulsed, DouT will remain in a high 
impedance state until both tRLZ and tLz are satisfied. DouT 


Nine multiplexed address inputs, initially provides 
the nine row address inputs and then the nine 
column address inputs, all within one normal 
cycle. The nine row address inputs (meeting the 
set-u p and hold times, tASR and tRAH) are latched 
in by RA5 i. The nine column address inputs flow 
through the column address buffer during a Read 
cycle. In a Write cycle the column addresses are 
latched by the latter of WE and 55. The combined 
row and column address inputs (18 total) will 
select one of 262,144 memory bits for Read, Write 
or Read-Modify-Write operation. 

The Data Input (meeting set-up and hold times, 
tos and toH) is latched in by ei ther W 5 i or 55 i, 
whichever comes later, while RAS is LOW. 

The Row Address Strobe control clock. RAS i 
latches the row address on Aq - As and activates 
a memory cycle and precharges the memory's 
dynami c circ uits. Memory cycle time, as defined 
by the RAS cloc k, ha s a very large operating 
rang e. H owever, RAS LOW pulse width (tRAs) 
and RAS HIGH pulse width (tRp) must satisfy the 
specified minimum and maximum values in order 
to maintain co ntinuo us memory operation and 
data retention. RAS alone controls memory re¬ 
fresh function. 


55 The Chip Select signal. With RAS LOW, 55 i 
enables the column address and activates the 
memory input and output operations. With WE 
LOW, ^ controls the input timing; with WE HIGH, 
55 controls the timing of valid output. 55 HIGH 
turns off Dqut (Dout = high impedance). 55 
may be held LOW or pulsed. 

WE The Write Enabl e con trol clock. WE timing, rela¬ 
tive to 55 and RAS , will define one of three 
memory cycles. RAS and 55, both LOW, and 1) 
WE HIGH, will define a Read Cycle; 2) WE LOW 
(meeting the set-up and hold time twcs). will 
define an Early Write Cycle; 3) WE, first HIGH and 
then LOW (meeting the tcwD delay time), will 
define a Read-Write/Read-Modify-Write Cycle. 
During a Write Cycle, WE i strobes D|n and nine 
column addresses. 

Dout The three-state output. Dqut 'S controlled primar¬ 
ily by 55. Valid output appears on Dqut in a Read 
Cycle after access time has elapsed (tcAC or 
Irac. whichever applies). Last valid Dqut fo- 
mains valid as long as 55 is LOW. Dqut can be 
turned off with 55. Dqut 'S not controlled by 55 
during a memory cycle initialization. 


becomes valid only when tcAC. fCAA and Iraq afo satisfied. 
Consequently, the access time is dependent upon the timing 
relationship between tcAC. ICAA and tRAC- For example, when 
tRAC and tcAC are satisfied, access time is limited to tcAA- 

Write Cycle 

A Write Cycle is performed by taking WE LOW during an RAS 
operation. It begins with the last falling edge of 55 or WE. As 
in the read cycle, CS may be either held LOW or pulsed. 

In applications where 55 is held LOW, D|n must be valid at or 
before the falling edge of WE. Dqut 'S in a low impedance 
state except when the cycle is initiated. 

In applications where 55 is pulsed, Din must be valid at or 
before the falling edge of WE or 55, whichever occurs last. In 
an Early Write Cycle (the leading edge of WE occurs prior to or 
coincident with 55 LOW transition), Dqut will be in a high 
impedance state at the beginning of the Write Cycle. Terminat¬ 
ing the Write Cycle with 55 will maintain Dqut in ihe high 
impedance state, while terminating with WE allows Dqut 1o go 
active. 

Refresh Cycle 

To retain data, a refresh operation is performe d by clocking 
each of the 256 row addresses (Aq-Ay) with RAS at least 
every 4 milliseconds. Any Read, Write, Read-Modify-Write, or 
RAS-Only Cycle will perform refresh. 55 is not required. 

Data Output 

The Am90C257 Data Output (Dqut). is controlled by 55 and 
secondarily by RAS and WE. CS acts only as an output 
enable. By bringing 55 HIGH, Dqut switches to the high 
impedance state within the time specified by tRZ- By taking 55 
LOW, Dout switches to a low impedance state after the time 
specified by tLz. 

Dqut is not con trolle d by 55 during memory cycle initializa¬ 
tion. By bringing RAS LOW to initiate a memory cycle, Dqut 
automatically switches to the high impedance state within the 


4-116 





time specified by tRHZ and wiil remain in that state for at l east 
the period specified by tpLz- In an Early Write Cycle, when WE 
is asserted before DouT will remain in the high impedance 
state until the end of write. 

Static Column Mode Operation 

Static Column Mode Operation permits ail 512 columns within 
a selected row to be randomly accessed at a high data rate. 
Read, Write and Read-Modify-Write Cycles can be performed 
during Sta tic Co lumn Mode Operation. The row address is 
iatched by RAS. Foilowing the entry cycle into Static Column 
Mode Operation, the data is accessed simply by changing the 
column address. The column address buffer acts as a 
transparent or flow-through buffer. Therefore, access begins 
from a vaiid column address. Thus, the Am90C257 behaves 


like a static RAM permitting muitiple accesses within the same 
row. 

In a Static Col umn R ead Cycle, CS serves only as an output 
enable. Once RAS has been strobed to latch in the row 
address, and ^ is pulled LOW to enable the outputs, the 
column addresses can simply be cycled, with data appearing 
tcAA attsr each new column address. CS can remain LOW 
during this entire cycle, simplifying the circuitry needed to 
implement the Static Column Mode. SS can also be tied to 
ground as long as active data outputs do not cause bus 
contention. 

In Static Column Mode Write Cycles, the addresses are 
latohed internally to avoid disrupting valid data. The latter of 
WE and CS will latch in both addresses and data. 


APPLICATIONS 
Device Description 

The Am90C257 is a state-of-the-art, high-performance CMOS 
256K DRAM which combines the fastest DRAM speed avail¬ 
able (100-ns access time) with low power (standby current 
< 4 mA). It is designed to operate with a single S-V power 
supply, and all input/output voltage levels are TTL-compatible, 
making the Am90C257 easy to integrate into a wide range of 
systems. The Am90C257 features the static column access 
method which is ideal for high-data bandwidth applications. 
Eighteen binary input address bits are required to decode any 
1 of 262,144 cell locations within the Am90C257. Nine row 
address bits are e stabiished on the input pins (Aq - Aa) and 
latched with RAS. After a minimum tRAH timing specification 


has been met, the column address flows through the internal 
address buffer and is not latched by a column address strobe. 

The Am90C257 improves system reliability by means of the 
following on-chip features: 

• Allows Vcc power-up with fioating input levels without 
causing excess Ice surges (see Device Initialization). 

• Tolerates real-time Vcc fluctuation between 4.5 V and 5.5 V 
while memory chip is in operation. 

• Accepts input voltage transition overshoot (Vcc + 1 V) and 
undershoot (-1 V). 

• Fabricated with a CMOS technology that is optimized to 
provide very high device iatch-up voltage in excess of 10 
volts. 
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ABSOLUTE MAXIMUM 

RATINGS 

OPERATING 

RANGES 

Storage Temperature . 

.-65 to +150'’C 

Commercial (C) Devices 


Ambient Temperature with Power 


Temperature (Ta) . 

. 0 to +70'’C 

Applied . 

.-10 to +80‘’C 

Supply Voltage (Vcc). 

.. +4.5 V to +5.5 V 

Voltage on Any Pin Relative to Vss 


Input High Voltage (Vm) . 

.2.4 V to Vcc +10 V 

(Except Vcc). 

Voltage on Vcc Supply 

.-2 to +7.5 V 

Input Low Voltage (V|l) . 

.-1.0 V to 0.8 V 

Relative to Vss . 

.-1 to +7.5 V 

Operating ranges define those 

limits between which the 

Short Circuit Output Current . 

. 50 mA 

functionality of the device is guaranteed. 

Power Dissipation. 

. 1.0 W 



Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 



reliability. 




DC CHARACTERISTICS over operating range unless othenvise specified 



Parameter 

Parameter 


Symbol 

Description 

Test Conditions 

VOH 


Output HIGH Voltage (Iqh ” 5.0 mA) 

VoL 

Output Levels 

Output LOW Voltage (Iol = 4.2 mA) 

V|H 

Input HIGH Voltage 


V|L 

Input LOW Voltage 

0 C ^ T/\ ^ + /O C 

l|(L) 

Input Leakage Current 

0 < V|N < 5.5 V. Vcc = 5.0 V, Vss = 0 V 
All other Pins Not Under Test = 0 V 

'O(L) 

Output Leakage Current 

Data-Out Disabled, 0 V < Vqut < 5.5 V 

loci 

Operating Current 

RAS, CS Cycling 
tRC = Min. 

ICC2 

Standby Current 

RA§ = CS ■= V|H (TTL Level) 

ICC3 

Vcc Supply Current 

RAS-Only Refresh 

RAS Cycling, CS - V|h 
tRC = Min. 

ICC4 

Static Column Mode 

Operating Current 

RAS = V|L 
tRC = Min. 

ICC5 

Vcc Supply Current 

Standby Output Enabled 

= ViH, = V|L 



Am90C257-08 


Am90C257-10 


Am90C257-12 


Am90C257-08 


Am90C257-10 


Am90C257-12 


Notes: 1. All voltages referenced to Vss- 

2. Specified Ice (Max.) is measured with output open. 

3. Test conditions apply for DC Characteristics oniy. 


CAPACITANCE* 

(Ta = +25'’C, Vec = 5 V, f = 1.0 MHz) 



Symbol 

Parameter 

Max. 

Units 

C|N1 

input Capacitance Aq to Ab, D|n 

5 

PF 

C|N2 

Input Capacitance RAS, CS, Wl 

6 

PF 

Cqut 

Output Capacitance Dout 

6 

pF 



‘Measured with a Boonton Meter or calculated from the equation C = lAt/AV. 
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SWITCHING TEST CIRCUIT 



To Comparator 



KEY TO SWITCHING WAVEFORMS 
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SWITCHING CHARACTERISTICS (Ta = 0 to +70°C, Vcc = 5 V ±10%, Vss = 0 V unless otherwise noted) 
(Table continued on next page) 



Parameter 

Symbol 


Parameter 

Description 


Amg0C257-08 Am90C257-10 Am90C257-12 
Min. Max. Min. Max. Min. Max. Unit 


READ, REFRESH and WRITE CYCLES 


10 


11 


12 


13 


14 


READ CYCLE 


15 


16 


17 


18 


19 


tRAS 

Ra5 Pulse Width 

tRC 

Random R/W Cycle Time 

tRP 

RAS Precharge Time 

tCSH* 

C5 Hold Time 

tWRP 

Write-to-RAS Precharge Time 

tASR 

Row Address Setup Time 

tRAH 

Row Address Hold Time 

tAR 

Column Address Hold Time from RAS 

tRHZ 

RAS-to-Output High Impedance (Note 1) 

tRLZ 

RAS-to-Output Low Impedance (Note 1) 

tHZ* 

Cg-to-Output High Impedance (Notes 1 & 2) 

•lz* 

CS-to-Output Low Impedance (Notes 1 & 2) 

tREF 

Time Between Refresh 

tT 

Transition Time (Rise and Fall) (Note 3) 



tRAC 


tCAC* 


tCAA 


tCS (R)* 


tRSH (R)‘ 


•rcs* 


tCAR 


tRCH* 


tRRH 


tARH 


iRAD 


tCS (W)* 


tRSH (W)* 


Access Time From RAS (Notes 4 & 5) 


Access Time From C5 (Note 5) 


Access Time from Column Address (Note 5) 


^ Pulse Width (Read Cycle) 


RAS Hold Time (Read Cycle) 


Read Command Setup Time 


Column Address-to-RAS Setup Time 


Read Command Hold Time Referenced to CS 


Read Command Hold Time Referenced to RAS 


Column Address Hold Time Referenced to RAS 


RAS-to-Column Address Delay Time (Note 6) 


Pulse Width (Write Cycle) 


RAS Hold Time (Write Cycle) 


WRITE CYCLE 


28 

tWDR 

RAS-to-Write Command Delay Time 

29 

irwl 

Write Command to RAS Lead Time 

30 

tCWL* 

Write Command to Lead Time 

31 

twp 

Write Command Pulse Width 

32 

twcp 

Write Command Precharge Time 

33 

twcs* 

Write Command Setup Time 

34 

tWCH* 

Write Command Hold Time 

35 

tWCR 

Write Command Hold Time from RAS 

36 

tAWS 

Column Address-to-Write Command Setup Time 

37 

UWH 

Column Address-to-Write Command Hold Time 

38 

Ids 

Data-In Setup Time 

39 

tDH 

Data-In Hold Time 

40 

tow 

Output Active from End of Write 



*This parameter not applicable if operated with ^ grounded. 
Notes: See next page for notes. 
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SWITCHING CHARACTERISTICS (Ta = 0 to +70‘‘C. Vcc = 5 V ±10%, Vss = 0 V unless otherwise noted) 


No. 

Parameter 

Symbol 

Parameter 

Description 

READ-MC 

)DIFY-WRIT 

E (RMW) CYCLE 

41 

tRWC 

RMW Cycle Time 

42 

tRRW 

RMW Cycle R]^ Pulse Width 

43 

tCRW* 

RMW Cycle C5 Pulse Width 

44 

tWRH 

WE-to-RAS Hold Time 

45 

tRWD 

RAS-to-WE Delay Time (Note 7) 

46 

UWD 

Column Address-to-WE Delay Time (Note 7) 

47 

tCWD 

C5-to-WE Delay Time (Note 7) 


Am90C257-10 

Ain90C257-12 

Min. 

Max. 

Min. 

Max. 


STATIC COLUMN MODE CYCLE 


48 

tOHA 

Output Hold Time from Address Change 

49 

tOHW 

Output Hold Time from End of Write 

50 

tWPA 

RMW Write Precharge Access Time 

51 

tWRA 

RMW Write-Read Access Time 

52 

tWPS 

RMW Write Command Precharge Tima 




*This parameter not applicable if operated with CS grounded. 

Notes: 1. Assumes three-state test load (5 pF and a 380 Q, Thevenin equivalent). 

2. At any given temperature and voltage combination, tnz (Max.) is less than tLz (Min.) from device to device. 

3. tj is measured between Vih (Min.) and V|l (Max.). 

4. Assumes that tRAo < tRAD (Max.). If Iraq > tRAD (Max.), then Irac will increase by the amount that tRAo exceeds to Irad 
(M ax.). 

5. Load = 2 TTL loads and 100 pF. 

6. tRAO specified for reference only. 

7. twcs. tRWD- tcwD and tAwo are specified as reference points only. If > twcs (Min.), the cycle is an Early Write Cycle 
and the data-out pin will remain in high impedance for the duration of WE. If twcD > tCWD (Min.) and tAWD > UwD (Min.), then 
the cycle is a Read-Modify-Write Cycle and the data-out will contain the data read from the selected address. If any of the 
above conditions are not satisfied, data-out is indeterminate. 

8. Access time from a write command to a read command is determined by the latter of tcAA or 'wpa or tyyRA’ 
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SWITCHING WAVEFORMS 



WF010800 


Read Cycle 

Notes; a & b. V(h (Min.) and V|l (Max.) are reference levels for measuring timing of input signals, 
c & d. VoH (Min.) and Vql (Max.) are reference levels for measuring timing of Dqut- 

e. tyvRp is referenced to CS or WE high transition, whichever occurs first. 

f. Transition is measured ±500 mV from steady state voltage with specified three-state load (5 pF and a 380 Thevenin equivalent). 

g. Either tpcH or tpRH must be satisfied. 

h. If tARH^tARH (Min.), then data from the last address will be latched on Dqut. as long as DouT is held in low impedance by CS. 
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SWITCHING WAVEFORMS (Cont.) 


Notes; a 
c 



& b. V|H (Min.) and V|l (Max.) are reference levels for measuring timing of input signals. 

& d. VoH (Min.) and Vql (Max.) are reference levels for measuring timing of DouT- 

e. twRp is referenced to CS or WE high transition, whichever occurs first. 

f. Transition is measured +500 mV from steady state voltage with specified three-state load (5 pF and a 380 Thevenin equivalent). 

9- Uws. UWH. Ids. tOH and tyvDR are reference to CS^ or VVE low transition, whichever occurs last. 

h. twcp (Min.)js measured from the earlier of CS or WE high transition to the later of CS or WE low transition. 

i. If CS and WE simultaneously make a high transition, the output will remain in high impedance. 
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SWITCHING WAVEFORMS (Cont.) 


Notes: a 
c 



& b. ViH (Min.) and V|l (Max.) are reference levels for measuring timing of input signals. 

& d. VoH (Min.) and Vql (Max.) are reference levels for measuring timing of DouT signals. 

e. twRP is referenced to CS or WE high transition, whichever occurs first. 

f. Transition is measured ±500 MV from steady state voltage with specified three-state load (5 pF and a 380 Thevenin equivalent). 

g. tAWH. fos and ton are r eferenced to CS or WE low transition, whichever occurs last. 

h. DouT is valid after RAS high transition, if and only if twRH ^ tWRH (Min.). 




WE 

ADDRESSES 

Dour 




I 


**i-@ 

ROW 
c_ 

_ 


__ HIGH Z _ 

ro,(d) 

WF010830 

RAS-Only Refresh Cycle 


Notes: a & b. V|h (Min.) and V|l (Max.) are reference levels for measuring timing of input signals, 
c & d. VoH (Min.) and Vql (Max.) are reference levels for measuring timing of DnuT- 
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SWITCHING WAVEFORMS (Cont.) 



Wf=^010840 


Static Column Mode Read Cycle 

Notes; a & b. Vih (Min.) and V|l (Max.) are reference levels for measuring timing of input signals, 
c & d. VoH (Min.) and Vql (Max.) are reference levels for measuring timing of DouT- 

e. twRp is referenced to ^ or WE high transition, whichever occurs first. 

f. Transition is measured ±500 mV from steady state voltage with specified three-state load (5 pF and a 380 n Thevenin equivalent). 

g. Either tRCH or tRRH must be satisfied. 

h. Dqut is valid as shown if and only if tARH ^ tARH (Min.). 

i. CS pulse is shown for reference in this case. Dqut will go to high impedance. 




SWITCHING WAVEFORMS (Cont.) 



VoL 


Static Column Mode Write Cycle 

Notes: a & b. V|h (Min.) and V|(, (Max.) are reference levels for measuring timing of input signals, 
c & d. VoH (Min.) and Vql (Max.) are reference levels for measuring timing of Dour- 
0- tWRP is referenced to or WE high transition, whichever occurs first. 

f. Transition is measured ±500 mV from steady state voltage with specified three-state load (5 pF and a 380 Thevenin equivalent). 
9- tAWS. tAWH. fos fOH and WVDR are referenced to C5 or VVE low transition, whichever occurs last 
h- twnp (Min.)Js measured from the earlier of CS or WE high transition to the iater of 5S or WE low transition, 
i. If CS and WE simultaneously make a high transition, the output will remain in high impedance. 





SWITCHING WAVEFORMS (Cont.) 



WF010860 


Static Column Mode Write Cycle (CS Low) 


Notes: a & b. V|h (Min.) and Vil (Max.) are reference levels for measuring timing of input signals, 
c & d. VoH (Min.) and Vql (Max.) are reference levels for measuring timing of DouT- 

e. Transition is measured ±500 mV from steady state voltage with specified three-state load (5 pF and a 380 D, Thevenin equivalent). 




SWITCHING WAVEFORMS (Cont.) 


Notes: a 
c 



& b. V|H (Min.) and Vn, (Max.) are reference levels for measuring timing of input signals. 

& d. Vqh (Min.) and Vql (Max.) are reference levels for measuring timing of DouT- 

e. twRp is referenced to C5 or WE high transition, whichever occurs first. 

f. Transition is measured ±500 mV from steady state voltage with specified three-state load (5 pF and a 380 n Thevenin equivalent). 

9- tAWH. tos and toH referenced to CS or WE low transition, whichever occurs last._ _ 

h. iwPS (Min.) is mea sured from the earlier of CS or WE high transition to the later of CS or WE low transition, 

i- DouT is valid after RAS high transition, if and only if twRH ^ tWRH (Min.). 














SWITCHING WAVEFORMS (Cont.) 


Notes: a 
c 



& b. ViH (Min.) and V|l (Max.) are reference levels for measuring timing of input signals. 

& d. VoH (Min.) and Vql (Max.) are reference levels for measuring timing of DouT- 

e. Transition is measu red ± 500 mV from steady state voltage with specified three-state load (5 pF and 380 Thevenin equivalent). 

f. DouT is valid after RAS high transition, if and only if twpH ^ twRH (Min.). 




Am90CL257 

Low-Power 256K x 1 CMOS Static Column Mode DRAM 


OVERVIEW 

The 256K x 1 CMOS Low-Power ('L') DRAM versions share common functional descriptions, DC and AC characteristics with 
the corresponding standard CMOS (non-'L') versions. The only additions to these sections are: 

DISTINCTIVE CHARACTERISTICS 

• Extended refresh period • Low-power dissipation 

— 32 ms (Max.) during standby —0.55 mW (Max.) 

• Low data retention current 

— 230 pA (Max.) 

ORDERING INFORMATION 

The Ordering Information for the Low-Power DRAM versions are the same as for the Standard CMOS DRAMs, with the 
exception of an 'L' inserted within the device number to denote 'Low-Power.' For example, the Am90CL255 is = a 256K x 1 
CMOS "Low-Power" Nibble Mode DRAM. All temperature ranges, speed and package options remain the same as those 
listed in Ordering Information sections for the respective Standard CMOS DRAMs. 

DC CHARACTERISTICS 

The low-power version DRAMs are screened for one additional parameter, viz, CMOS standby current. All other DC 
characteristics remain the same for both families. 


Parameter 

Symbol 

Parameter 

Description 

Test 

Conditions 

Min. 

Max. 

Units 

ICC6 

Vcc Supply Current 
CMOS Standby 

RAS5=Vcc-0.5 V 
and CAS at Vir. 
all other inputs and 
outputs > Vss 

Am90CL257 

■ 

0.1 

mA 


The Am90CL257-15 is screened for Icci = 55 mA, lcC3 = 55 mA, and lcC4 = 55 mA. 

AC CHARACTERISTICS 

AC Characteristics remain unchanged on the low-power 100 ns and 120 ns versions. The AC characteristics corresponding 
to the 150 ns speed are on the following page. 

FUNCTIONAL DESCRIPTION 

The Functional Descriptions for low-power versions are the same as the corresponding standard versions. The low-power 
devices, however, support Extended Refresh cycles described below: 

Extended Refresh Cycle 

All low-power versions extend the Refresh Cycle period to 32 ms for RAS-Only Refresh cycles. This feature reduces the total 
current consumption to a maximum of 230 pA for data retention. The low-standby current can significantly extend battery life 
in battery back-up applications. Current consumption is calculated from the following equation: 

^ (tRC) (’active) + (tRI-tRC) Ostandby) 

Tri 

where tpc = Refresh Cycle Time 

and tRi = Refresh Interval Time or tREF/256 

Before entering or leaving an Extended Refresh period, the entire array must be refreshed at the normal interval of 4 ms. 
This can be accomplished by either a burst or distributed refresh. 
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SWITCHING CHARACTERISTICS (Ta = 0 to +70°C, Vcc = 5 V ±10%, Vss = 0 V unless otherwise noted) 



Parameter 

Symbol 


Parameter 

Description 


Am90CL257-15 


READ/WRITE/READ-MODIFY-WRITE AND REFRESH CYCLES 


RAS Pulse Width 


Random R/W Cycle Tim© 


RAS Precharge Time 


Hold Time 


Write-to-RAS Precharge Time 


Row Address Setup Time 


Row Address Hold Time 


Column Address Hold Time from RaS 


RAS-to-Output High Impedance (Note 1) 


RAS-to-Output Low Impedance (Note 1) 


C5-to-Output High Impedance (Notes 1 & 2) 


^-to-Output Low Impedance (Notes 1 & 2) 


Tim© Between Refresh 


Transition Time (Rise and Fall) (Note 3) 



8 


9 


10 


11 


12 


13 


14 


READ CYCLE 


15 

tRAC 

Access Time From RAS (Notes 4 & 5) 

16 

tCAC* 

Access Time From CS (Note 5) 

17 

tCAA 

Access Time from Column Address (Note 5) 

18 

tcs (R)* 

CS Pulse Width (Read Cycle) 

19 

tRSH (R)* 

RAS Hold Time (Read Cycle) 

20 

tRCS* 

Read Command Setup Time 

21 

tCAR 

Column Address-to-RAS Setup Time 

22 

tRCH* 

Read Command Hold Time Referenced to 

23 

tRRH 

Read Command Hold Time Referenced to RAS 

24 

tARH 

Column Address Hold Time Referenced to RA$ 

25 

tRAD 

RAS-to-Column Address Delay Time (Note 6) 

26 

tcs (W)* 

C5 Pulse Width (Write Cycle) 

27 

tRSH (W)* 

RAS Hold Time (Write Cycle) 


WRITE CYCLE 


28 

tWDR 

RAS-to-Write Command Delay Time 

29 

tRWL 

Write Command to RAS Lead Time 

30 

tCWL* 

Write Command to C5 Lead Time 

31 

tWP 

Write Command Pulse Width 

32 

twcp 

Write Command Precharge Time 

33 

twcs* 

Write Command Setup Time 

34 

twCH* 

Write Command Hold Time 

35 

twCR 

Write Command Hold Time from RaS 

36 

tAWS 

Column Address-to-Write Command Setup Time 

37 

tAWH 

Column Address-to-Write Command Hold Time 

38 

tos 

Data-In Setup Time 

39 

tOH 

Data-In Hold Time 

40 

tow 

Output Active from End of Write 



‘This parameter not applicable if operated with C5 grounded. 
Notes; See next page for notes. 
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SWITCHING CHARACTERISTICS 

(Ta = 0 to +70°C, Vcc = 5 V ±10%, Vss “ 0 V unless otherwise noted) 


Parameter 

Symbol 


READ-MODIFY-WRITE (RMW) CYCLE 


41 


42 


Parameter 

Description 



Am90CL257-15 



tRWC 

RMW Cycle Time 

280 

tRRW 

RMW Cycle RaS Pulse Width 

185 

tCRW* 

RMW Cycle CS Pulse Width 

65 

fWRH 

WE-to-aSS Hold Time 

5 

tRWD 

RAS-to-WE Delay Time (Note 7) 

150 

tAWD 

Column Address-to-WE Delay Time (Note 7) 

75 

fCWD 

C5-to-WE Delay Time (Note 7) 

30 



STATIC COLUMN MODE CYCLE 


Output Hold Time from Address Change 


Output Hold Time from End of Write 


RMW Write Precharge Access Tima 


RMW Write-Read Access Time 


RMW Write Command Precharge Time 


*This parameter not applicable if operated with SS grounded. 

Notes; 1. Assumes three-state test load (5 pF and a 380 Thevenin equivalent). 

2. At any given temperature and voltage combination, tnz (Max.) is less than tLz (Min.) from device to device. 

3. tr is measured between \/(n (Min.) and V|l (Max.). 

4. Assumes that Irad < Irad (Max.). If tRAo > Irad (Max.), then Irac will increase by the amount that Irad exceeds to tpAo 
(Max.). 

5. Load = 2 TTL loads and 100 pF. 

6. tRAD specified for reference only. 

7. twcs. fRWD. 'CWD sf'd Iawd Specified as reference points only. If twcs^twcs (Min.), the cycle is an Early Write Cycle and 
the data-out pin will remain in high impedance for the duration of wE. If twcD^fcWD (Min.) and tAWD>tAWD (Min.), then the 
cycle Is a Read-Modify-Write Cycle and the data-out will contain the data read from the selected address. If any of the above 
conditions are not satisfied, data-out is indeterminate. 

8. Access time from a write command to a determined by the latter of tcAA or twPA or twRA- 
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Am9044/9244 


Am9044/9244 

4096 X 1 Static RAM 


DISTINCTIVE CHARACTERISTICS 


• Low operating and standby power 

• Access times down to 200 ns 

• Am9044 is a direct plug-in replacement for 4044 


• Am9244 pin and function compatible with Am9044 and 
4044 plus C5 power-down feature 

• High output drive — 4.0 mA sink current @ 0.4 V 

• TTL identical interface logic levels 


GENERAL DESCRIPTION 


The Am9044 and Am9244 are high-performance, static, N- 
Channel, read/write, random-access memories organized 
as 4096 X1. Operation is from a single 5 V supply, and all 
input/output levels are identical to standard TTL specifica¬ 
tions. Low-power versions of both devices are available 
with power savings of about 30%. The Am9044 and 
Am9244 arejhe same except that the Am9244 offers an 
automatic Cs power-down feature. 

Th^m9244 remains in a low-power standby mode as long 
as CS remains HIGH, thus reducing its power requirements. 


The Am9244 power decreases from 385 mW to 165 mW 
in the standby mode, and the Am92L44 from 275 mW to 
110 mW. The CS input does not affect the power dissipa¬ 
tion of the Am9044. 

Data readou^is not destructive and the same polarity as 
data input. CS provides for easy selection of an individual 
package when the outputs are OR-tied. The outputs of 
4.0 mA for Am9244 and Am9044 provide increased short- 
circuit current for improved drive. 


BLOCK DIAGRAM 



Publication # Rev. Amendment 
03254 D /O 

Issue Date: May 1986 










Part Number 


Speed Indicator 


Maximum 
Access Time (ns) 



Ice (mA) 


Ice (mA) 


-55 to +125‘’C 


PRODUCT SELECTOR GUIDE 


Standard 


Low-Power 


IpD (mA) Standard 

(Note 1) Low-Power 


Standard 


Low-Power 


IPD (mA) Standard 
(Note 1) Low-Power 


Notes: 1. Am9244/92L44 only. 


Am9044/90L44 and Am9244/92L44 


C D 



CONNECTION DIAGRAM 
Top View 


ADDRESS 0 
ADDRESS 1 
ADDRESS i 
ADDRESS 3 
ADDRESS 4 
ADDRESS S 
DATA OUT 
WRITf enable 
Vss 



J VCC 

] ADDRESS $ 
j ADDRESS 7 
] ADDRESS 8 
] ADDRESS 8 
] ADDRESS 10 
] ADDRESS 11 
] DATA IN 
] CHIP SELECT 


Note: Pin 1 is marked for orientation. 



4-135 













































































ORDERING INFORMATION (Con'td.) 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


-E. OPTIONAL PROCESSING 

Blank = Standard processing 
B - Burn-in 


D. TEMPERATURE RANGE 

C = Commercial (0 to + 70°C) 


-C. PACKAGE TYPE 

P= 18-Pin Plastic DIP (PD 018) 
D«= 18-Pin Ceramic DIP (CD 018) 


- B. SPEED OPTION 

B = 450 ns 
C = 300 ns 
D = 250 ns 
E = 200 ns 


-A. DEVICE NUMBER/DESCRIPTION 

Am9044 —4Kx1 SRAM 

Am90L44 — Low-Power 4K x 1 SRAM 

Am9244 — 4K X 1 SRAM with Power-Down 

Am92L44 — Low-Power 4K x 1 SRAM with Power-Down 


Valid Combinations 


AM9044B 

AM90L44B 

AM9244B 

AM92L44B 

AM9044C 

AM90L44C 

AM9244C 

AM92L44C 

AM9044D 

AM90L44D 

AM9244D 

AM92L44D 

AM9044E 

AM90L44E 

AM9244E 

AM92L44E 


PC. PCB, 
DC. DCB 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) products are processed 
in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, or surface treatment 
exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 


-E. LEAD FINISH 

A = Hot Solder DIP 


D. PACKAGE TYPE 

V = 18-Pin Ceramic DIP (CD 018) 


-C. DEVICE CLASS 

/B = Class B 


- B. SPEED OPTION 

B =■ 450 ns 
C = 300 ns 
D = 250 ns 


-A. DEVICE NUMBER/DESCRIPTION 

Am9044 —4Kx1 SRAM 

Am9244 — 4K X 1 SRAM with Power-Down 

Am92L44 — Low-Power 4K x 1 SRAM with Power-Down 


Valid Combinations 


AM9044B 

AM9244B 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 


Am90L44D 

AM9244D 

AM92L44D 


PIN DESCRIPTION 


A 0 -A 11 Address Inputs (Inputs) 

The address input lines select the memory location from 
which to read or write. 

CS Chip Select (Input, Active LOW) 

The CS line selects the memory device for active operation. 

We Write Enable ^ut, Active LOW) 

When both CS and WE are LOW, data on the input lines is 
written to the location presented on the address input lines. 


D|n Data In (Input) 

This pin is used to enter data during write operations. 

DouT Data Out (Output, Three-State) 

The content of the selected memory location is presented 
on the Data Output line during read operations (CS LOW, 
WE HIGH). The line goes three-state during write 
operations. 

Vcc Power Supply 
Vss Ground 
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ABSOLUTE MAXIMUM RATINGS (Note 1) 

storage Temperature.-65 to +150'’C 

Ambient Temperature with 

Power Applied.-55 to +125°C 

Supply Voltage.......-0.5 V to +7.0 V 

All Signal Voltage with 

Respect to Ground.-0.5 V to +7.0 V 

Power Description.1.0 W 

DC Output Current.10 mA 

The products described by this specification include internal 
circuitry designed to protect input devices from damaging 
accumulations of static charge. It is suggested nevertheless, 
that conventional precautions be observed during storage, 
handling and use in order to avoid exposure to excessive 
voltages. 


OPERATING RANGES (Note 2) 

Commercial (C) Devices 

Temperature.0 to +70®C 

Supply Voltage.+4.5 V to +5.5 V 

Military (M) Devices 

Temperature.-55 to +125°C 

Supply Voltage.+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

Military products 100% tested at Tc = +75‘’C, +125®C 
and -55“C 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Parameter 

Symbol 

Description 

Iqh 

Output HIGH Current 

•OL 

Output LOW Current 

V|H 

Input HIGH Voltage 

V|L 

Input LOW Voltage 

iix 

Input Load Current 

loz 

Output Leakage Current 

Icc 

Operating Supply Current 

IPD 

Automatic C5 Power- 
Down Current 
(9244/92L44 only) 


C| 

Input Capacitance (Note 6) 

Co 

Output Ceipacitance (Note 6) 


VoH - 2.4 V 
Vcc - 4.5 V 


VoL “ 0-4 V 


Vss V|N < Vcc 


0.4V < Vo < Vcc. 
Output Disabled 


Vcc “ Max. 
CS<V|L 

(9244/92L44 only) 


Vcc “ Max. 
CS>V|H 


Test Frequency -1.0 MHz 
Ta - 25'>C, All pins at 0 V 


Test Conditions 


Ta - 70‘'C 


Ta- 125'C 


Ta-70'‘C 


Ta-125“C 


Ta-+70“C 


Ta- + 125*C 



Standard devices 


L devices 


Standard devices 


L devices 


9244 


92L44 


9244 


92L44 



Notes: 1. Absolute Maximum Ratings are intended for user guidelines and are not tested. 

2. For test and correlation purposes, ambient temperature is defined as the stabilized case temperature. 

3. Test conditions assume signal transition times of 10 ns or less, timing reference levels of t .5 V and output loading of one standard TTL gate 
plus too pF. 

4. The internal write time of the memory is defined by the overlap of LOW and WE LOW. Both signals must be LOW to initiate a write and 

either signal can tenninate a write by going HIGH. The data input setup and hold timing should be referenced to the rising edge of the signal 
that terminates the write. / 

5. Chip Select access time (tec) is longer for the Am9244 than for the Am9044. The specified address access time will be valid only when CS 
is LOW soon enough for tco to elapse. 

6. These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design Is modified where these 
parameters may be affected. 

*See last page of this spec for Group A Subgroup Testing information. 
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TYPICAL DC and AC CHARACTERISTICS 


Normalized Suplly Current Versus 
Supply Voltage 


Normalized Access Time Versus 
Supply Voltage 


Normalized Access Time Versus 
Output Loading 


/ Amt044 AND Aiii9244 
- T -(ACTIVE) I— 


1/ Aine244 (STAND BY) 

II .1 I I 

01 234507 

Vcc 

OPOOO091 


4.0 4.5 5.0 5.5 5.0 

Vcc 

OP000901 



100 200 300 400 

CAPACTTANCE LOAD - pF 

OP000911 


Normalized Access Time Versus 
Ambient Temperature 


Normalized Supply Current Versus 
Ambient Temperature 


— 

Vcc* 

mm 














■■ 

Ba 















0.8 c- 

-55 -25 


•25 0 25 50 70 100 125 

Ta - AMBIENT TEMPERATURE - *0 

OP000921 



-25 0 25 SO 70 100 125 

Ta - AMBIENT TEMPERATURE - *C 

OP000931 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified* (Notes 3-6) 


Parameter 
No. Symbol 


Read Cycle 



tcx 


tOTD 


tOHA 


Write Cycle 


Parameter 

Description 


Address Valid to Address Do Not Care Time 
(Read Cycle Time) 


Address Valid to Data Out Valid Delay (Address 
Access Time) 


Chip Select LOW to Data Am9044 

Out Valid (Note 5) Am9244 


Chip Select LOW to Data Out On (Note 6) 


Chip Select HIGH to Data Out Off (Note 6) 


Address Unknown to Data Out Unknown Time 


Min. Max. Min. Max. Min. Max. Min. Max. Units 



Address Valid to Address Do Not Care Time 
(Write Cycle Time) 


Write Enable LOW to Write Am9044 

Enable HIGH Time (Note 4) Am9244 


Write Enable HIGH to Address Do Not Care 
Time 


Write Enable LOW to Data Out Off Delay 
(Note 6) 


Data In Valid to Write Enable HIGH Time 


Write Enable HIGH to Data In Do Not Care 
Time 


Address Valid to Write Enable LOW Time 


Chip Select HIGH to Power LOW Delay 
(Am9244 only Note 6) 


Chip Select LOW to Power HIGH Delay 
(Am9244 only Note 6) 


Chip Select LOW to Write Am9044 

Enable HIGH Time (Note 4) Am9244 


Write Enable HIGH To Output Turn On 
(Note 6) 


Notes; See notes following DC Characteristics table. 

‘See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS 




WF000181 


Power*Down Waveform (Am9244 only) 






GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

lOH 

1. 2, 3 

<OL 

1. 2, 3 , 

V|H 

7, 8 

V|L 

7. 8 

iix 

1, 2. 3 

loz 

1. 2, 3 

Icc 

1, 2, 3 

IPD 

1, 2, 3 


SWITCHING CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

Parameter 

Symbol 

IrC 

7. 8. 9, 10, 11 

tOTW 

tA 

7, 8, 9, 10. 11 

tow 

tco 

7, 8, 9, 10, 11 

Idh 

tcx 

7, 8. 9, 10, 11 

iaw 

*OTD 

7, 8, 9, 10, 11 

tpD 

tOHA 

7, 8, 9, 10, 11 

tpu 

twc 

7, 8, 9, 10, 11 

tew 

tw 

7, 8, 9, 10, 11 

two 

tWR 

7, 8, 9, 10, 11 



Subgroups 


7. 8, 9. 10, 11 


7, 8. 9. 10. 11 


7. 8. 9. 10. 11 


7, 8. 9. 10. 11 


7, 8, 9. 10. 11 


7, 8, 9. 10, 11 


7. 8, 9, 10. 11 


7. 8, 9. 10. 11 



MILITARY BURN-IN 


Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
Conditions are selected at AMD's option. 
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Am90C644 

64Kx4 CMOS DUAL-ARRAY MEMORY 


ADVANCE INFORMATION 


DISTINCTIVE CHARACTERISTICS 


64K X 4 organization 

High-speed access: tRAC-100 ns 

Write-per-Bit mask allows separate write controls for 

each of the four DRAM input bits 

On-chip video shifter with up to 100 Megapixel/sec. 

bandwidth 


Dual-port access permits shifter operation independent 
of DRAM 

Bi-directional interface between DRAM and shifter 
Shifter port can serve as a serial input port 
Single cycle reset of shifter on command 
CMOS technology 


GENERAL DESCRIPTION 


The Am90C644 is a fully decoded, high-speed, dual access 
262,144-bit dynamic random-access memory fabricated on 
CMOS technology. The random-access port comprises a 
64Kx4 DRAM array which operates independently from 
the sequential access port. The sequential access port has 
four 256-bit shift registers which can be accessed serially 
and independently from the DRAM. The interface between 
the DRAM array and the shifter is bi-directional, permitting 
transfers between the two. 

The 64Kx4 DRAM array has an Enhanced Page Mode 
feature which permits cycle times as short as 70 ns. The 
Shifter is organized as a 256 x 4 static RAM with an 8-bit 
programmable Address Counter. This permits pixel-by-pixel 
resolution in graphics applications, thereby supporting 


smooth panning and windowing. The Shifter has a 25-MHz 
shift rate (equivalent to 100 Megapixel/second video rate) 
which is ideal for high-resolution screens. 

The Am90C644 reduces device count in graphics applica¬ 
tions and improves bus bandwidth while significantly in¬ 
creasing system performance. Although several of its 
features are well suited for video applications, the 
Am90C644 can also be used as a general-purpose memory 
in mainframes and minicomputers, as well as in peripherals 
such as printers. 

All inputs and outputs are TTL-compatible. The device is 
assembled in a 24-pin, 400-mil wide Plastic DIP and 
operates from a single -t-5 V power supply. 


BLOCK DIAGRAM 
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CONNECTION DIAGRAM 
Top View 
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— 

24 

□ y« 

SO, CZ 

3 

23 
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SO. C 

3 
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4 

21 

Z] SJLn 

O.IZ 

6 

20 

□ o. 
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6 

19 

□ o. 

wC 

7 

19 
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□ a. 


3 

19 

ID*. 

A.(Z 

10 

IS 

ZI*. 

A.a 

11 

14 

□ A. 

VccCd 

12 

13 
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CD008001 


LOGIC SYMBOL 


Ao 

Do 

A. 

D, 

Aj 

Do 

A, 

D, 

A4 


Aj 


A, 

SDo 

A? 

SD, 


SO, 


SD, 


5<R5 


VCLK 

S5-R 


RAS 

CSS 

w 


LS001981 
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PIN DESCRIPTION 


A 0 -A 7 Addresses (Inputs, TTL) 

The address pins are used to reference the desired location 
inside the DRAM. This 64Kx4 array requires sixteen 
address lines to access 65,536 locations, each of which 
contains four bits. Thus, the address inputs are time- 
nnultiplexed two ways. During the row add ress interval, as 
determined by the Row Address Strobe (RAS), the eight 
address lines are interpreted by the device as a row 
address which selects one of 256 rows inside the device. 
The address lines are latched internally and then allowed to 
change to a column address. They are strobed (la tched ) 
into the device by the Column Address Strobe (CAS), 
selecting one of 256 sets of four columns to be connected 
to the output circuitry. During a Transfer cycle, when data is 
transferred from the DRAM to the Shifter, or vice versa, the 
Shifter start address is loaded from the DRAM address lines 
into the i ntern al Address Counters at the time of the falling 
edge of CAS. 

RAS Row Address Strobe (Input, TTL) 

The Row Address Strobe serves three major functions. 
First, RAS performs the m ajor c hip enable function. On a 
HIGH-to-LOW transition of RAS, the device chang es from 
the standby power mode to the active mode. RAS must be 
LOW for at least the minimum specified interval, Iras, and 
must be HIGH for at least the minimum specified precharge 
time, tRp. The precharge time is required to initializ e the 
dynamic circuitry in the RAM. The second function that RAS 
performs is the latching of the row address from Aq - A 7 , 
the Reset or Write mask fro m D 0 -D 3 , and the Transfer 
Control signals W, SG-R and XF-G. RAS is used to initiate 
all DRAM memory cycles — Read/Write, Read-Modify- 
Write, Page Mod e, En hanced Page Mode, Transfer and 
Refresh. Thirdly, RAS terminates those control functions 
used only during a Transfer cycle on its LOW-to-HIGH 
transition at the end of the Transfer cycle. 

CAS Column Address Strobe (Input, TTL) 

The Column Address Strobe serves three major purposes. 
First, during a regular DRAM cycle, when CAS makes a 
HIGH-to-LOW transition, the column addresses that are 
present at the A 0 -A 7 inputs are latched into the chip. 
Secondly, during a Transfer cycle whe n dat a is transferred 
between the DRAM and the Shifter, CAS serves as the 
strobe to load the Shifter counter with the address on the 
A 0 -A 7 inputs. The Shifter Reset command and Read/ 
Write command are also pres ente d to the device on the 
falling edge of CAS. Thirdly, CAS activates the outputs, 
ser ving as an Output Enable . Thu s, cycles that are initiated 
by RAS and do not assert CAS leave the outputs in the 
high-impeda nce s tate. Further, following a specified period 
of time after CAS goes HIGH, the Do - D 3 outputs assume 
the high-impedance state. 

XF-G Transfer/Output Enable (Input, TTL) 

The T ransfe r/Output Enable input is a multifunction pin. 
Whe n XF-G is LOW prior to the HIGH-to-LOW transition of 
RAS, t he exe cution of a Transfer cycle commences on that 
edge. XF-G behaves as an Output Enab le except just 
before and just after the falling edge of RAS. During a Read 
cycle when the XF-G line is LO W, the Do - Da o utput buffers 
are enabled (assuming CAS is LOW). If the XF-G line is 
HIGH at this time, then the D 0 -D 3 output buffers will be in 
their high-impeda nce s tate. If XF-G is HIGH at the HIGH-to- 
LOW transition of R AS, a r egular DRAM cycle is performed. 
In such a case, the XF-G line must go LOW, enabling the 
D 0 -D 3 outputs to perform a Read cycle. 


W Write Enable (Input, TTL) 

The Write Enable input is active-LOW. For regular DRAM 
cycles, W behaves in the same manner as for standard 
address-multiplexed DRAMs, except at the beginning of a 
Write cycle when the Write -per-Bit function is desired. W 
must be LOW prior to RAS goin g LOW te latch the Write 
mask on the falling edge of R AS. W hen W is LOW prior to 
the HIGH-to-LOW^ansition of CAS, an Early-Write cycle is 
performed. When W remains HIGH during that transition, a 
Read or Read-Modify-Write cycle is perfor med. W is time- 
multiplexed during Transfer cycles. When I^S makes a 
HIGH-to-LOW transition in a Transfer cycle, W determines 
the direction of data transfer between the DRAM and 
Shifter. When W is LOW during that transition, tee data is 
transferred from tee Shifter to the DRAM. When W is H IGH, 
data is transferred from the DRAM to the Shifter. When C/^ 
makes a HIGH-to-LOW transition during a Transfer cycle, W 
is used tc^provide the Read or Write command for the 
Shifter. If W is HIGH during that transition, the Shifter 
execute Read cycle s until the next Transfer cycle where W 
is LOW during CAS's falling edge. If W is LOW during that 
transition, the Shifter will execute Write cycle s until the next 
Transfer cycle where W is HIGH during CAS's falling edge. 

D 0 -D 3 Bi-directional Data Lines (Input/Output, TTL, 
Three-state) 

Do - D 3 are the data lines which data is read from or written 
to the DRAM. There is no binary significance to the four 
data lines. During normal DRAM Read cycles, data from the 
addressed location in the memory is available at the 
appropriate I/O pin as outputs, after sufficient response 
time has elapsed from the start of the cycle. Data is written 
into the DRAM on data lines where the Write mask contains 
a logic '1.' Writing is inhibited on data lines where the mask 
contains a logic '0.' During normal DRAM Write cycles, the 
Write m ask is latched from the Dq - D 3 lines on the falling 
edge of RAS; the data to be written is then suppli ed on the 
Do - D 3 lines and is latched by the fallin^dge of CAS (for 
Early-Write cycles) or the falling edge of W (for Read/Write 
or Read-Modify-Write cycles). During Transfer cycles the 
Do - D 3 lines are used to input a data pattern that is to be 
written into the Shifter in a Re set cy cle. This Reset mask is 
latch ed by the falling edge of RAC and remains valid until 
RAC goes HIGH at the end of a Reset cycle. For example, if 
Di is LOW in the Reset mask, all 256 locations of SDi in the 
Shifter will be reset to a LOW level when the Reset 
operation is performed. 

The three-state condition of the Dp - D 3 lines is contr olled 
by various combinati ons of RAS, CAS, W and XF-G. For 
normal DRAM cycles (XF-G is HIGH when RAS goes LOW) 
tee output buffers driving the Do - D 3 lines are in the high- 
impedance state except during a Read or Read-Modify- 
Write cycle. The output buffers are in the high-impedance 
state during a Transfer cycle and during an Early-Write 
cycle. 

VCLK Video Clock (Input, TTL) 

The Video Clock is a high-speed clock input used to 
increment the Address Counter and to synchronize the 
Shifter Write and Read operations. The minimum cycle time 
is the propagation delay through the Address Counter plus 
the Shifter SRAM access time. The Address Counter is 
incremented on the LOW-to-HIGH transition of VCLK. The 
initiation of a Transfer cycle must not occur at the same 
time as the rising edge of VCLK. 
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SG-R Shifter Output Enable and Reset Control 
(Input, TTL) 

The 55-R pin accepts the b uffer- enable signal for the 
Shifter outputs except when CAS goes LOW during a 
Transfer cycle. When LOW, 55-R causes the buffers to 
assume a low-impedance state. When 55-R is HIGH, the 
Shifter outputs are in the high-impedance state. The ^-R 
line is used as the Shifter select line when Shifters are 
cascaded in a system. 

During a Transfer cycle the signal on the 55-R pin is 
interpreted as a Shifter Reset (active-HIGH). Thus, when 
55-R is HIGH, meeting the spec ified set-up and hold times, 
during the falling edge of CAS, the SRAM is reset to a 
background state. That backgrourid state is defined by the 
Reset mask of four bits which is entere d into the Reset 
mask latch via the D 0 -D 3 lines when hAS goes LOW 
during a DRAM-to-Shifter Transfer cycle. 


SD0-SD3 Bi-directlonal Shifter Data Lines 
(Input/Output, Three-state) 

These four common I/O data lines are used to write and 
read data to and from the_Shifter. Read or Write cycles are 
specified by the state of W when CAS makes a HIGH-to- 
LOW transition during a Transfer cycle. Changing from 
Read cycles to Write cycles or vice versa requires the 
execu tion o f a Transfer cycle with W in the appropriate state 
when CAS makes that transition. The three-state condition 
of the output buffers is controlled by the 55-R pin except 
during Transfer cycles when SD0-SD3 are in the high- 
impedance state. 

Vcc and Vss Positive Power Supply and Ground 

The Vcc supply is nominally +5 volts with respect to 
the Vss pin which is connected to the system ground. 


FUNCTIONAL DESCRIPTION 

The Am90C644 is a composite read/write memory consisting 
of two arrays (see Block Diagram). The first is a 262,144-bit 
Dynamic Random-Access Memory (DRAM) configured as 
65,536 four-bit words. The second is a high-speed serial 
Shifter consisting of a 256 x 4-bit static read/write memory 
with an on-chip, presettable Address Counter. These two 
memory arrays can operate independently to perform, screen 
refresh and display update, the two necessary memory 
functions of a bit-mapped graphics memory. Information is 
transferred between the two memory elements on command 
utilizing a Transfer cycle. 

The DRAM element f eatur es a stand ard interface consisting of 
two control signals (FiA5 and CAS), four common I/O data 
lines (Do - D3), a write enable (W) and eight time-multiplexed 
address lines (Aq - Ay), all of which are TTL-compatible. The 
DRAM requires periodic refreshin g of th e data by accessing all 
256 rows through the use of any RAS initiated cycle within 4 
milliseconds. 

The data to be loaded into the DRAM may be masked to 
select which memory bits are updated in a memory Write 
cycle. The Wri te ma sk is lat^ched from the Do - D 3 lines on the 
falli ng ed ge of RAS while W is LOW. The mask is only updated 
on RAS-initiated non-Transfer cycles. 

The serial Shifter outputs four new data bits on each rising 
edge of the Video Clock (VCLK) except during Transfer cycles. 
The data rate of the Shifter is 25 MHz which permits a single¬ 
bit rate of 100 MHz, consistent with the needs of high- 
performance bit-mapped graphics and other scanning sys¬ 
tems. Higher rates can be achieved by paralleling Shifters. 
Data is loaded into the Shifter from the DRAM when a Transfer 
cycle is performed. At the same time, the presettable Address 
Counter is parall el-loa ded from the DRAM address lines at the 
falling edge of CAS. The address loaded into the Address 
Counter serves as the start address for the shifting operation. 
Therefore, shifting can start at any arbitrary Shifter location, 
which provides support for smooth panning features, such as 
those in bit-mapped graphics systems. The Shifter can also be 
reset to a selectable background state to facilitate the clearing 
of a screen. 

Functional descriptions of the key arrays in the Block Diagram 
are detailed as follows: 

64K X 4 DRAM 

The DRAM consists of a standard dynamic RAM with time- 
mult iplex ed addresses (A 0 -A 7 ), two address strokes (Ra 5 
and CAS), a Write Enable (W) and four bi-directional data fines 
(Do - D 3 ). A Write mask latch is provided that allows selected 


bits to be written from the Dq - D 3 lines by gating the individual 
Write-Enable inputs to the DRAM via NAND gate s. Thi s latch 
is loaded from the Do - D3 on the falling edge of RAS at the 
begin ning of a Write cycle, while W is LOW. If W is HIGH as 
RAS falls, the Write mask is ignored and all four data bits are 
written during the Write cycle. Thus, the Do - D3 lines are time- 
multiplexed during a W rite cycle, carrying the Write mask on 
the fallin g edg e of Ra 5 and the data to b^ritten on the falling 
edge of CAS, or on the falling edge of W in a Read-Modify- 
Write cycle. 

The DRAM array consists of 256 rows of 1024 bits per row. 
Refresh is done on a row-at-a-time basis where all 256 rows 
are refreshed in a single interval of 4 ms. The out put b u ffers 
for t he dat a li nes a re controlled b y a co mbination of RAS, CaS 
and XP-G. If XP-5 is LOW when RAS makes a HIGH-to-LOW 
transition, a Transfer cycle is initiated and the output buffers 
are dis abled . If the converse is true, the Transfer Control logic 
allows XF-G to act as the e nable signal for the outpu t buffers. 
The buffers are enabled if XF-G is LOW and CA5 is LOW. 

Transfer Gating Logic 

Each of the DRAM's bit lines is connected to the Transfer 
Gating logic. Data flows through the Transfer Gating logic 
between the DRAM and the Shifter when a Transfer cycle 
occurs. The direction of the data flow is determined by the 
state of the W linb when RAS mal^s a HIGH-to-LOW 
transition during a Transfer cycle. When W is HIGH during that 
transition, the data flows from the DRAM to ^e Shifter. Data 
flows from the Shifter to the DRAM wh en VV is LOW. The 
Transfer Gating logic is only enabled when RAS is LOW during 
a Transfer cycle. 

Transfer Control Logic 

The Transfer Control logic in the Am90C644 is used to modify 
the definitions of some of the pins and operations_during a 
Trans fer cycle. The pins that are affected are the W, 55-R, 
XP-G, Do - D3 and Ao - Ay pins. The W pin is time-multiplex^ 
both during a Transfer cycle and a regular DR AM c ycle. The W 
pin indicates the direction of tr ansfer when Ra 5 goes LOW 
during a Transfer cycle. When C^S goes LOW, the W pin 
indicates whether Read cycles (W = HIGH) or Write cycles 
(W = LOW) will be executed by the Shifter after completion of 
the Transfer cycle. A subsequent Transfer cycle is required to 
change the type of Shifter cycle to be performed. 

The 55-R signal determines whether a Reset cycle is to be 
executed durin g the DRAM-to-Shifter Transfer cycle. If 55-R 
is HIGH when CAS goes LOW during the Transfer cycle, the 
Shifter will be reset to the background state speci fied b y the 
data on the Do - D3 lines (the Reset mask) when RAS went 
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LOW during that same Transfer cycle. The Reset mask is 
latch ed into the Transfer Control logic by the falling edge of 
RAS during a DRAM-to-Shifter Transfer cycle. If SG-R is LOW, 
a Reset cy cle wi ll not be executed. Except during Transfer 
cycles , the XF-G pin is used as the DRAM Output Enable. 
When XF-G is LOW during regula r cycles, the DRAM output 
buffers are enabled. When XF-G is HIGH, the buffers are in 
the high-impedance state. 

The Transfer Control logic provides the Video Clock Enable 
(VCE) signal. During Transfer cycles, the Video Clock (VCLK) 
is prevented from incrementing the Address Counter. The 
Transfer Control logic also provides the Address Counter Load 
command (LD) causing the data on the Aq - Ay lines to be 
lo aded into the Address Counter in parallel on the falling edge 
of CAS. Control signals for the transfer direction and transfer 
enable operations are also provided by the Transfer Control 
logic. 


The Shifter consists of a resettable 256 x 4 SRAM array, a 
parallel-loadable Address Counter, and four three-state, bi¬ 
directional output buffers. The output buffers are enabled 
when SG-R is LOW during normal Shifter cycles and disabled 


(high-impedance state) when SG-R is HIGH. The address 
inputs for the SRAM are supplied by the Address Counter. The 
SRAM inputs are connected to the Transfer Gating logic as 
described in the preceding section. The four data channels in 
the SRAM array are connected to the DRAM array such that 
picture elements (pixels), written to D 0 -D 3 in the DRAM 
array, appear at one SRAM address on SDq - SD 3 . In other 
words, data written into the DRAM array on Dq, for example, 
will appear on SDq at the Shifter output (see Figure 1). 

The Address Counter is a synchronous binary counter eight 
bits in length, parallel-loadable from th e Aq - Ay inputs during 
a Transfer cycle on the falling edge of CAS, and incremented 
by the rising edge of the Video Clock (VCLK). The data, at the 
address initially contained in the Address Counter, that is 
transferred from the DRAM to the Shifter in a Transfer cycle 
appears on the Shifter outputs, SD 0 -SD 3 , prior to the first 
VCLK rising edge. One new 4-bit output occurs after each 
subsequent rising edge of VCLK. The Address Counter 
continues to count in a wraparound manner after reaching the 
all-l's state. This fall-through read feature allows data to be 
moved from the Shifter on one device to that on another 
without external logic. 


ASORCSSED ROW 
CPn - PIXEL n) 



Figure 1. Pixel Address Mapping 


APPLICATIONS 
Operational Modes 

The Am90C644 can be used in high-speed bit-mapped graph¬ 
ics systems where the graphics memory has two major 
functions: 1 ) screen refresh at nominal video rates and 2 ) 
display update where the memory interfaces to the graphics 
processor. The following description of the operating modes of 


the Am90C644 revolves around these two functions. The 
Transfer function permits communication between these two 
functions, which otherwise operate separately and indepen¬ 
dently. 

Display Update 

Operating the display update function resembles the normal 
use of any other dynamic RAM, with the exception of the 
Write-per-Bit function. The XF-G input is HIGH during the 
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HIGH-to-LOW transition of RAS to allow display update 
access to the Video DRAM. In this case, the DRAM is 
organized with 65,536 4-bit words. Data can be written to the 
DRAM up to four bits at a time using an Early-Write cycle, a 
Read/Write or Read-Modify-Write cycle, or a Page-Mode 
Write or Enhanced-Page-Mode Write cycle. At the beginning 
of the Write cycle the Write mask is latched from the input 
lines. The Write mask determines which of the four data 
inputs. Do - D 3 , are written to the DRAM during tha t cycl e. For 
Write cycles not initiated by the falling edge of RAS (e.g., 
Page-Mode or Enhanced-Page Mode cycles), the Write mask 
cannot be cha nged from the previous value set on the last 
falling edge of RAS when W w as LO W. All DRAM cycles are 
initiated by the falling edge of RAS. The row addresses are 
latched at this time. Also, during a Write cycle the Write mask 
is read from the data input lines if W is LOW at the time RAS 
goes LOW. Following the row-address-hold interval, the sys¬ 
tem is permitted to change the addresses to a valid column 
address which is re ad fro m the address inputs and latched by 
the falling edge of CAS. Following the column-address-hold 
interval, the addresses are again free to change. This se¬ 
quence is followed for all DRAM cycles except the chip 
Refresh cycle (not to be confused with the screen re fresh 
discussed later), which requires no column address or CaS 
signals. In Page Mode and Enhanced Page Mode cycles, 
multiple column addresses can be entered and the corre- 
spon ding d ata read or written by asserting multiple CAS pulses 
while RAS is sjill LOW. An Early-Write cycle occurs when the 
Write Enable (W) signal goes LOW prior to the falling edge of 
CA5. In this mode th e DRA M produces an internal Write signal 
corresponding to the CAS signal. The output buffers remain in 
the high-impedance state, and the data on the input lines 
(Do - D 3 ) is loaded i nto t he chip on the falling edge (HIGH-to- 
LOW transition) of CAS. 

In a Read/Write cycle, data is read from the currently 
addressed location in the DRAM after which new data is 
written into the same location. In a Read-Modify-Write cycle, 
data is first read from the currently addressed location, 
modified and rewritten into the same location. Read/Write and 
Read-Modify-Write take place within a single memory cycle. 
The dat a is se t up and held with respect to the falling edge of 
W. The XF-G signal, in its output enable mode, can assist in 
the timing of the Read/Write cycle by disabling the output 
buffers at the appropriate time. External latches will be needed 
to execute a Read-Modify-Write cycle since the Data Lines 
(D 0 -D 3 ) are used for both inputs and outputs. The various 
types of Write cycle s are terminated in the same fashion as all 
other cycles when RAS goes HIGH. A minimum specified 
precharge interval is required before a new cycle can be 
initiated. 

Data is retrieved from the DRAM by u sing a Read cycle which 
is initiated by the falling edge of rAS. The same sequence of 
signals occurs for the Read cycle as for the Write cycles, 
exc ept tha t the W signal remains HIGH throughout the cycle 
and XF-G is used to enable the output. Data ap pears at the 
output pins (Dp- D 3 ) no later than the specified RAS access 
time or the CAS access time, whichever is later. The Read 
cycle t ermin ates in the same manner as the Write cycle, (ie., 
when RAG goes HIGH). Page-Mode and Enhanced-Page- 
Mode Read cycles are also permitted, as shown in the 
Switching Characteristics section. 

The data in the DRAM element needs periodic refreshing to 
preve nt data loss. Refreshing is acc omplished by using any 
RAS-initiated cycle, including a RAS-Only Refresh cycle, for 
each of the 256 rows of cells in the DRAM array within the 
specified refresh interval (4 ms). If refreshing is the only object 
of a given cycle, column addresses need not be valid. The 
refresh operation requires about 3% or less of the display 


update bandwidth and is usually controlled by the graphics 
processor. 

Screen Refresh 

The Shifter element is used for the screen refresh function. 
Data from the DRAM element is transferred to and from the 
Shifter element during a Transfer cycle as explained in the 
Transfer function description. The Shifter presents data to the 
four output buffers and to the off-chip environment on the 
Shifter Data pins (SD 0 -SD 3 ) dujing a Shifter Read c ycle. 
Read cycles are specified if the W line is HIGH when CaS 
goes LOW during a Transfer cycle. Following a a Transfer 
cycle, the data presented during the subsequent Shifter Read 
cycles is stored in the SRAM at the location pointed to by the 
Address Counter. A new Shifter Read cycle is initiated when 
the Address Counter is incremented by a LOW-to-HlGH 
' transition of VCLK. The maximum specified frequency of the 
VCLK input is 25 MHz. Since four bits are presented in parallel, 
the pixel rate out is up to 100 MHz for stripe mapping. Stripe 
mapping is so called because one memory location holds a 
number of bits each representing one attribute of a number of 
adjacent pixels which map to a stripe on the screen. External 
serialization of the data is then required to supply data for 
refreshing the screen. In point mapping, each of the four bits is 
an attribute of a single pixel, thus requiring no external 
serialization. The dot clock in this case would be limited to 25 
MHz. The first Read cycle occurs without the need for a VCLK 
transition. The data stored at the address initially loaded into 
the Address Counter is passed directly through to the 
SDo - SD 3 as part of the Transfer cycle operation. This feature 
allows data to be transferred from the Shifter on one device to 
that on another without external logic. 

Data can also be loaded into the Shifter from the outside 
environment through the use o^a Shifter Write cycle . The 
writing operation is specified if W is LOW when CAS goes 
LOW during a Transfer cycle. The data on SDq - SD 3 is written 
into the Shifter at the address contained in the Address 
Counter on the rising edges of VCLK until the Write command 
is cancelled by a subsequent Transfer cycle. Note that when 
cascading Shifters and transferring data from one Shifter to 
another, the source Shifter is in the Read mode, and the 
destination Shifter is in the Write mode. Two Transfer cycles 
are requ ired to set up this configuration with only the appropri¬ 
ate RAS active for each. Since data falls directly through to the 
Shifter outputs for the Read operation and is not written into 
the destination Shifter until the first VCLK transition, the 
Shifters can be directly cascaded. Data must meet specified 
set-up and hold times with respect to the VCLK transition. 

A parallel Reset function allows the SRAM to be cleared to a 
background state to facilitate the rapid resetting of the entire 
display. If 55-R is HIGH when CAS goes LOW during a 
DRAM-to-Shifter Transfer cycle, the Shifter is reset according 
to the Reset mask which is stored in the Rese t mask latch. 
The Reset cycle ends on the rising edge of RAS at the end of 
the DRAM-to-Shifter Transfer cycle. The screen is then reset 
by simply executing Shifter Read cycles. Once the Reset mask 
latch has been loaded, the entire display memory can be 
rapidly res^by executing a sufficient number of Tr ansfer 
cycles with W in the LOW state during the falling edge of RAS. 

Transfer Function 

Data moves between the DRAM element and the Shifter 
through the u se of a Transfer cycle. A Transfer cycle is 
initiat ed when RAS makes a HIGH-to-LOW transition and 
XF-G is LOW. During a Transfer cycle the Row addresses are 
interpreted on the falling edge of RAS as the Row address to 
or from which the data transfers take place. During the 
Transfer cycle the column addresses are interpreted as the 
data to be loaded into the Address Counter on the falling edge 
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of CAS. The Do - D 3 lines are used to input data to the Reset 
mask latch in preparation for r esett ing the Shifter. This data is 
loaded on the falling edge of RAS, during a DRAM-to-Shifter 
Transfer cycle, whether or not a Reset cycle is desired. As 
discussed above, the Reset command is given by the S^-R 
input when CAS goes LOW. The output buffers connected to 
the D 0 -D 3 remain in the high-impedance state during the 
entire Transfer cycle. 

The direction in which the data moves between the DRAM 
eleme nt an d the Shifter element is determined by th^W line 
when RAS goes LOW during a Transfer cycle. If the W line is 
LOW during thjt transition the data moves from the Shifter to 
the DRAM. If W is HIGH, the data moves from the DRAM to 
the Shifter. 

When data is written to the DRAM, each of the Data Input lines 
is connected to a 64K x 1 section (see example in Figure 1). 
Thus, at a given row and column address, four data bits are 
written into four sections of the 64K x 4 DRAM element. When 
data is transferred to the Shifter, only a row address is 
specified. The 256 bits (one per column) in each section are 
loaded into the 256 locations in each of the corresponding 
sections of the SRAM. Thus, for a given SRAM address 
(contained in the Address Counter), one bit from each of the 
four DRAM sections is presented at the four Shifter Data lines 
(SDq - SD 3 ) in parallel. In other words, a pixel written into the 
DRAM on Data Input D^ will appear on SDi of the Shifter at 
the SRAM address which corresponds to the DRAM column 
address at which the data was written. This mapping structure 
allows the video data to be serialized externally and presented 
to the screen such that adjacent pixels on the graphics- 
processor data bus are also adjacent pixels on the screen. 

Bit'Map Graphics Application 

The following applications discussion centers around the use 
of the Am90C644 in bit-mapped graphics terminal. 

For the following example, assume that the graphics subsys¬ 
tem is controlled by a Graphics Engine. The screen is 1024 x 
1024 pixels, the display memory is 2048x2048, and the 
screen display is composed of stripes with a width of 64 pixels 
and a height of one scan line (linear architecture). In this 
simplified example, the aspect ratio of the screen is assumed 
to be square. More realistically, the aspect ratio is four-to- 
three. Figure 2 is a simplified block diagram of an Am90C644- 
based graphics display memory architecture. In this example, 
no hardware windows are supported. The Graphics Engine is 
used to compute the pertinent addresses for the start of the 
screen display. This system supports horizontal panning on a 
pixel-by-pixel basis in point mapping architecture because the 
Shifter consists of a RAM and an Address Counter rather than 
a shift register. In stripe mapped applications, a similar 
structure may also be required for the external serializer to 
support pixel-by-pixel panning. Generally the Transfer cycles 
will be timed to occur during the horizontal blanking interval of 
the display. 

The Shifter Read operation will be interrupted to permit the 
Transfer cycle which loads the configuration of the next 
screen scan line into the dual-port. Video DRAM. The Graph¬ 


ics Engine selects the nature of the Shifter cycle (whether the 
Shifter is to be reset to a background pattern) and the type of 
pattern. The DRAM Controller block shown in Figure 2 
performs the address multiplexing, DRAM refresh, DRAM 
clock driving and timing functions for the Graphics Engine. 
This interface is a standard DRAM interface, similar to that of 
the Am9064, 64K x 1 DRAM. The Am90C644 supports an 
Enhanced Page Mode not found on the the 64K DRAM. This 
access method is similar to Page Mode with considerably 
higher performance. The Graphics Engine also supplies the 
data for the display memory and the necessary control 
functions for the DRAM Controller, such as the latch enable, 
the mode controls and the cycle start signals (see Figure 3). In 
our current example, suppose that a Shifter Read function is 
desired. The screen start address will be loaded into the 
Address Counte r from the Am90C644 Address inputs by the 
falling edge of CAS. When the VCLK signal resumes the 
scanning process, the SRAM will present sequential nibbles of 
the scan line pixels for external serialization on the SDq - SD 3 
lines starting at the address initially in the Address Counter. 
The first VCLK rising edge upon resuming the scanning 
operation will increment the Address Counter to START -t- 1 , 
and the second nibble will follow. The subsystem of Figure 2 
uses sixteen Am90C644s in parallel, supplying 64 pixels at a 
time. As a result, four scan lines of 1024 pixels each can be 
transferred in one Transfer cycle. If the required dot rate is 100 
MHz, the VCLK signal rate is about 1.56 MHz, well within the 
specified upper limit of 25 MHz. Since several microseconds 
are allotted for horizontal blanking, the Graphics Engine has 
sufficient time to execute one or more Transfer cycles of 190 
ns each. 

If hardware windows are desired, the Am90C644 can be easily 
configured to support this feature. If the display needs to start 
a window at another arbitrary address (refer again to Figure 2), 
the Graphics Engine merely executes a Transfer cycle at that 
time to reconfigure the Video DRAM. The mid-line Transfer 
cycle reloads the Address Counter with an initial value 
corresponding to the window offset from the start of the scan 
line. The SRAM is also loaded with the window data at the 
appropriate address. The external serializer will need to 
contain some elastic buffering (FIFO) to smooth out the timing 
anomaly caused by the mid-line Transfer cycle. In multi-bank 
systems the selection between the banks for the scanning 
operation is done by using the SG-R signal, which is supplied 
by the Graphics Engine as a high-order address. More than 
one hardware window is generally not required since, even in 
multi-window systems, usually only one is active at any given 


Display update operations are handled in the same manner as 
for any other DRAM. After the Am90C644 is initiated, the 
Graphics Engine may begin loading the display memory for 
subsequent scanning for screen display. The Dynamic Memo¬ 
ry Controller, the Am2968 in this example, controls the refresh 
address, but the Graphics Engine or a separate Timing 
Controller is required to handle the timing control along with 
the Am2971 Programmable Event Generator, used here as a 
timing reference. 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature..-65 to +150®C 

Ambient Temperature with Power Applied ...-10 to +80°C 
Voltage on Any Pin Relative to Ground 

(except Vcc).-2 to +7.5 V 

Voltage on Vcc Supply Relative to Ground ..-1 to +7.5 V 
DC Output Short Circuit Current.50 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature (Ta) .0 to +70°C 

Supply Voltage (Vcc) .+'^•5 to +5.5 V 

Input HIGH Voltage (V|h) .+2.4 to Vcc + 1 V 

Input LOW Voltage (V|iJ.-2.0 to +0.8 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


DC CHARACTERISTICS over operating range unless othenvise specified 


Parameter 

Symbol 

Parameter 

Description 

Test 

Conditions 

VOH 

Output HIGH Voltage 

lOH mA 

VoL 

Output LOW Voltage 

Iol" 4.2 mA 

V|H 

Input HIGH Voltage 


V|L 

Input LOW Voltage 


Icci 

Average Operating Power Supply 

Current w/o Shifter (Note 1) 

RAS, CaS cycling at Min. cycle time 

ICC2 

Average Operating Power Supply 

Current with Shifter Operating (Note 1) 

RAS, CAS, VCLK cycling at Min. cycle 
time 

ICC3 

Standby Power Supply Current w/o 

Shifter 

RAS = CAS = Vin 

VCLK = V|L 

>CC4 

Standby Power Supply Current with 

Shifter (Note 1) 

RAS = CaS = V|H 

VCLK cycling at Min. cycle time 

Ices 

Average Power Supply Current during 
Refresh w/o Shifter (Note 1) 

RAS cycling, 

CS5 = V|h 

ICC6 

Average Power Supply Current during 
Refresh with Shifter (Note 1) 

RAS cycling, 

CAS = V|H, VCLK cycling 

ICC7 

Average Power Supply Current in Page 
Mode w/o Shifter (Note 1) 

RAS = V|L. CaS cycling 

ICC8 

Average Power Supply Current in Page 
Mode with Shifter (Note 1) 

RAS = V|L, CAS, 

VCLK cycling 

ICC9 

Average Power Supply Current in 
Enhanced Page Mode with Shifter 
(Note 1) 

RAS = V|L. CAS, 

VCLK cycling 

iccto 

Average Power Supply Current in 
Enhanced Page Mode w/o Shifter 
(Note 1) 

RAS, VCLK = V|L 

CAS cycling 

iccii 

Average Power Supply Current in Data 
Transfer cycle w/o Shifter (Note 1) 

RAS, CAS cycling at Min. cycle time 
VCLK = V|L 

Icci 2 

Average Power Supply Current in Data 
Transfer cycle with Shifter (Note 1) 

RAS, CAS, VCLK cycling at Min. cycle 
time 

l|(L) 

Input Leakage Current 

All inputs except Dp, SDp, 
Vss<V(N<Vcc 

Iblk 

Data Line Leakage Current 

Outputs disabled 

VsS<V|N<VcC 



CAPACITANCE: (Note 2) 


Parameter 

Symbol 


C|N1 


C|N2 


Co 


Parameter 

Description 


Input Capacitance, Except Clocks, W 


Input Capacitance, RAS, CAS, W, VCLK 


Data Line Capacitance (Dn, SDn) 



























































































































KEY TO SWITCHING WAVEFORMS 



SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Notes 3, 4, & 5) 


No. 

Parameter 

Symbol 

Parameter 

Description 

Min. 

Max. 

Units 

READ OR WRITE CYCLES 

01 

tRAC 

Access Time from RAS (Notes 5 & 6) 


100 

ns 

02 

*CAC 

Access Time from CAS (Notes 5 & 6) 


30 

ns 

03 

*REF 

Refresh Interval 


4 

ms 

04 

tRP 

RAS Precharge Time 

80 


ns 

05 

tCPN 

Ca§ Precharge Time (non-Page Mode) 

25 


ns 

06 

tCRP 

CAS - RAS Precharge Time 

20 


ns 

07 

tRCD 

RAS-to-dAS Delay Time (Notes 5, 6 & 7) 

25 

70 

ns 

08 

tRSH 

RAS Hold Time from CAS 

55 


ns 

09 

tCSH 

CAS Hold Time from RAS 

100 


ns 

10 

tASR 

Row Address Setup Time 

0 


ns 

11 

tRAH 

Row Address Hold Time 

15 


ns 

12 

tASC 

Column Address Setup Time 



ns 

13 

tCAH 

Column Address Hold Time 

20 


ns 

14 

tT 

Rise or Fall Times 

3 

50 

ns 

15 

tOFF 

Dn Buffer Turn-off (CA5) (Note 8) 

0 

20 

ns 

16 

tOEZ 

Dn Buffer Turn-off (5^) 

0 

15 

ns 

17 

tOE 

Dn Buffer Turn-on (XF-G) 


30 

ns 

READ AND REFRESH CYCLES 

18 

tRC 

Random Read or Write Cycle 

190 


ns 

19 

•ras 

RA§ Pulse Width 

100 

75.000 

ns 

20 

tCAS 

CaS Pulse Width 

30 

75,000 

ns 

21 

tRCS 

Read Command Setup Time 

0 


ns 

22 

tRCH 

Read Command Hold (CAS) (Note 9) 

0 


ns 

23 

tRRH 

Read Command Hold (RAS) (Note 9) 

0 


ns 

24 

tOEP 

Pulse Width 

30 


ns 

































































































































SWITCHING CHARACTERISTICS (Cont.) 



Parameter 

Parameter 

1 Min. 



No. 

Symbol 

Description 


Max. 

Units 


WRITE CYCLE 


25 



ENHANCED PAGE MODE 


43 



TRANSFER CYCLE 


46 



Write Command Setup Time (Note 10) 


Write Command Hold Time 


Write Pulse Width 


Data Setup Time (Note 11) 


Data Hold Time (Note 11) 


xra HIGH Hold from W LOW 


Write-per-Bit Command Setup Time 


Write-per-Bit (Command Hold Time 


Write Mask Setup Time 


Write Mask Hoid Time 


Read-Modify-Write (RMW) Cycle 


Write-to-RAS Lead Time 


Write-to-CAS Lead Time 


RAS-to-Write Enable Delay (Note 10) 


CAS-to-Write Enable Delay (Note 10) 


HIGH-to-Data Setup 


HIGH-to-W Setup 


Column Address-to-W Delay 
Time (Note 10) 


tpc 

Enhanced Page Mode (^cle Time 

tPRWM 

Enhanced Page Mode RMW Cycle 

tcp 

CAS Precharge Time (Enhanced Page Mode) 

tCAA 

Address-to-Data-Out Valid 

twcs 

CAS-to-W Setup Time 


tXH 

Transfer Hold Time 

txs 

Transfer Setup Time 

tcs 

Command Setup Time 

tCH 

Command Hold Time 

tws 

Transfer Direction Setup 

tWH 

Transfer Direction Hold 

txc 

Transfer Cycle Time 

tvcs 

Video Clock Set-up Time to RAS 

tRQZ 

RAS-to-Serial Out High-Z 

tRS 

Reset Setup-to-CAS 

tRH 

Reset Hold-from-CAS 

tRSAC 

RAS-to-Serial Data Access 

tCSAC 

CAS-to-Serial Data Access 

tXR 

Transfer Recovery Time 

tVHR 

Video Clock Hold-from-RAS 










































































































































































































SWITCHING CHARACTERISTICS (Cont.) 



Parameter 

Parameter 




No. 

Symbol 

Description 

Min. 

Max. 

Units 


SHIFTER CYCLES 




Video Clock Cycle Time 


Video Clock HIGH Time 


Video Clock LOW Time 


Video Clock-to-Data Out Delay 


55 LOW-to-Output Low-Z 


55 HIGH-to-Output High-Z 


Shifter Data Setup Time 


Shifter Data Hold Time 


Serial Output Hold after Video Clock High 


55-R Pulse Width 


55-R Precharge Time 


1. Ice is dependent on output loading and cycle times. Specified values are with outputs open. 

2. Capacitance is measured with a Boonton Meter or calculated from the equation C = l (At)/(AV), at Ta = +25°C, Vcc = 5.0 V, 
f=1 MHz. 

3. An Initial pause of 100 ps is required after power-up, followed by any eight RAS cycles before proper device operation is 
guaranteed. 

4. V|H(Min.) and ViLfMax.) are reference levels for measuring the timing of input signals. Also, transition times are measured between 
these two levels. Timing Parameters assume tj = 5 ns. 

5. Maximum tRco is specified as a reference level only. If tpcD < Max. allowed, access time is tRAC- I* tRCD > tRCD(Max.), either 
access time is controlled exclusively by tcAC or Irac and will increase by the amount that tRco exceeds the specified maximum. 

6. Output load is equivalent to two standard TTL loads and 100 pF. 

7. lRCD(Min.) = tRAH + tASC + Stj. 

5- tOFF(Max.) defines the time at which the outputs assume the open-circuit condition and is not referenced to output voltage levels. 

9. Either tRRR or tRCH and tAWD tnust be satisfied for a Read cycle. 

10. twes. •CWD. ^RWO. and tAWD are specified as reference point s and are not restrictive operating parameters. 

11. These parameters are referenced to the leading edge of CAS in Early-Write cycles and to the leading edge of W in Delayed-Write 
or Read-Modify-Write cycles. 

12. Positive, non-zero setup time permits a shorter tRAH- 
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SWITCHING WAVEFORMS 
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Am9101 Family 


Am9101 Family 


256x4 Static RAM 



BLOCK DIAGRAM 


COLUMN OECODER/INPUT CONTROL/ 
OUTPUT BUFFERS/SELECT LOGIC/ 
DISABLE LOGIC 


0 O,f 01 ,t 002 t °' 2 l °°3t D'3 OI 4 


BD000100 









CONNECTION DIAGRAM 
Top View 

DRESS 3 1* 22 ^Vgcl+SV) 

DRESS 2 2 21 ^ ADDRESS « 

DRESS iQ 3 20 ^WRITE ENABLE 

DRESSoQ 4 19 ^CHIP EMA8LE 1 

DRESS 6[~ 5 18 nOUTPOT DISABLE 


address 2 □ 7 


DATA OUT 1 □ to 


17 rj CHIP ENABLE 2 


121 I DATA OUT 2 


Note: Pin 1 Is marked for orientation. 


METALLIZATION AND PAD LAYOUT 


A00fl£SS3 1- 
ADOaESS? 2- 






• »8 OUTPUT DISABLE 
.1? CH1PENABLE2 


AOOftESSe 6- 
A00RESS7 7- 



Die Size 0.132" x 0.131' 


4-165 







ORDERING INFORMATION (Cont'd.) 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid 
Combination) is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


■E. OPTIONAL PROCESSING 

B = Burn-in 


-A. DEVICE NUMBER/DESCRIPTION 

Am9101 

256x4 Static RAM 

Am91 L01 = Low-Power Version 


• D. TEMPERATURE RANGE 

C = Commercial (0 to -H 70°C) 


-C. PACKAGE TYPE 

P = 22-Pin Plastic DIP (PD 022) 

D = 22-Pin Ceramic DIP (CD 022) 


- B. SPEED OPTION 

A = 500 ns 
B = 400 ns 
C = 300 ns 
D = 250 ns 


Valid Combinations 


AM9101A 

AM9101B 

AM9101C 

AM9101D 

AM91L01A 


PC, PCB, 
DC. DCB 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 
CPL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for CPL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. CPL Status 


E. CPL STATUS 

C “ CPL Certified 


-A. DEVICE NUMBER/DESCRIPTION 

Am9101 

256x4 Static RAM 
Am91L01 = Low-Power Version 


-D. TEMPERATURE RANGE 

M-Military (-55 to +125'C) 


■C. PACKAGE TYPE 

/D = 22-Pin Ceramic DIP (CD 022) 


-B. SPEED OPTION 

A = 500 ns 
B “ 400 ns 
C = 300 ns 


Valid Combinations 


AM9101C 

AM91L01A 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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ORDERING INFORMATION 
Commodity Products 


AMD commodity products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Temperature Range 

B. Package Type 

C. Device Number 

D. Speed Option 

_ P_ 2101 A 


D. SPEED OPTION 

Blank » 1000 ns 
-1 ” 500 ns 
A-4 ” 400 ns 
A = 300 ns 
A-2 = 250 ns 


C. DEVICE NUMBER/DESCRIPTION 
2101 

256x4 Static RAM 


B. PACKAGE TYPE 

P = 22-Pin Plastic DIP (PD 022) 

C - 22-Pin Ceramic DIP (CD 022) 


A. TEMPERATURE RANGE 

Blank = Commercial (0 to 70°C) 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 
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PIN DESCRIPTION 


A0-A7 Addresses (Input) 

The 8-bit field presented at the address inputs seiects one 
of the 256 memory locations to be read from — or written 
into—via the Data Input/Output lines. 

DI1-DI4 Data In Lines (Input) 

The inputs whose states represent the data to be stored in 
memory. 

DO1 - DO4 Data In Lines (Output) 

The outputs whose states represent the data to be stored in 
memory. 


CE 1 , CE 2 Chip Enable Signals (Input) _ 

Read and Write cycies can be executed only when CE1 is 
LOW and CE2 is HIGH. 

Wl Write Enable (Input, Active LOW) 

Data is written into the memory if WE is LOW and read from 
the memory if WE is HIGH. 

OD Output Disable (Input) 

Read cycles can be executed only when OD is LOW. 
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ABSOLUTE MAXIMUM RATINGS (Note 1) 

Storage Temperature.-65 to +150°C 

Ambient Temperature with 

Power Applied. .-55 to +125“C 

Supply Voltage..-0.5 V to +7.0 V 

DC Voltage Applied to Outputs.-0.5 V to +7.0 V 

DC Layout Voltage.-0.5 V to +7.0 V 

Power Description.1.0 W 

DC Output Current.20 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES (Note 2) 

Commercial (C) Devices 

Temperature.0 to +70°C 

Supply Voltage.+ 4.75 V to + 5.25 V 

Military (M) Devices* 

Temperature.-55 to +125°C 

Supply Voltage.+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

‘Military product 100% tested at Tc“+25°C, +125°C, 
and -55°C. 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 



Parameter 

Description 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input Load Current 


Output Leakage Current 



Input Capacitance 


Output Capacitance 


Vcc - ^^irt. 


Vcc ” Min. 


Test Conditions 


Ioh“-200 pA 


Ioh"- 150 pA 


•ol“ 3-2 mA 


lOL “ 2.0 mA 


Vcc “ Max., 0 < V|N < Vcc 


Vq = Vcc 


VCE = V|h 



Data Out Open 
Vcc = Max. 

V|N = Vcc 


Vo - 0.4 V 


Ta = 25'’C 
(Note 3) 


Ta-O'C 
(C devices 
only) 


Ta“- 55'C 
(M devices 
only) 


C devices 


M devices 


Am9101A/B 


Am9101/C/D/E 


Am91L01A/B 


Am91L01C/D/E 


Am2101 


Am9101A/B 


Am9101C/D/E 


Am91L01A/B 


Am91L01C/D/E 


Am2101 


Am9101A/B 


Am9101C/D/E 


Am91L01A/B 


Am91L01 C/D/E 


Am2101 


Ta = 25''C. f - 1 MHz. V|N - 0 V (Note 3) 


Ta ■= 25”C, f = 1 MHz, Vo - 0 V (Note 3) 


Am9101/ 

Am91L01 

Am2101 

Min. Max. 

Min. 

Max. 

\mmmm 


bh 

_ 


IHi 



■■ 

rzn_ 


IQQI 



MW 

lEaKEI 

E3 


_1 


mm 

IHIBI 


mm 

_Mo 


_ 

I^BEI 


mi 

■■■Bi 



mmwm 



31 



\mmwm 



\ 1 


m 

mmmm 



mmmm 



IHKB 








mm\ 

60 






iBiKa 



40 






9 


9 

\mmmm 


■Ml 


Notes: 1. Absolute maximum ratings are intended for user guidelines and are not tested. 

2. For test and correlation purposes, ambient temperature is defined as the stabilized case temperature. 

3. Guaranteed by characterization data. Data will be updated upon any process or design change which affects this parameter. 

4. Test conditions assume signal transition times of 10 ns or loss. Output load equals 1 TTL gate +100 pF. Input signal timing reference 
level = 1.5 V, with input pulse levels of 0 to 3.0 V. Data output timing reference levels = 0.8 and 2.0 V. 

5. Both CE1 and CE2 must be true to enable the chip. 


*See the last page of this spec for Group A Subgroup Testing information. 
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STANDBY OPERATING CONDITIONS over temperature range unless otherwise specified 


Parameter 

Symbol 

Parameter 

Description 

VpD 

Vcc in Standby Mode 

>PD 

Ice in Standby Mode 

dv/dt 

Rate of Change of Vcc 

tR 

Standby Recovery Time 

‘CP 

Chip Deselect Time 

VcES 

CE Bias in Standby 


Test Conditions 


Min. Typ. Max. Units 



Power-Down Standby Operation 

The Am9101/AM91L01 Family is designed to maintain stor¬ 
age in a standby mode. The standby mode is entered by 
lowering Vcc to around 1.5- 2.0 volts (see table and graph). 
When the voltage to the device is reduced, the storage cells 
are isolated from the data lines, so their contents will not 
change. The standby mode may be used by a battery operated 


backup power supply system, or, in a large system, memory 
pages not being accessed can be placed in standby to save 
power. A standby recovery time must elapse following restora¬ 
tion of normal power before the memory may be accessed. 

To ensure that the output of the device is in a high-impedance 
OFF state during standby, the chip select should be held at 
V|H or VcES during the entire standby cycle. 
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TYPICAL DC AND AC CHARACTERISTICS 


Typical Power Supply Current Typical Output Current 

Versus Voltage Versus Voltage 



DESELECT STANDBY MODE RECOVERY READ OR 
CHIP WRITE 

, CYCLE 


WF000300 




VouT-VOLTS 


OP001060 


Access Time Versus Vcc 
Normalized to Vcc = 5-0 Volts 



Vcc - VOLTS 

OP000100 


Typical Power Supply Current 
Versus Ambient Temperature 



T* - AM8*£NT TEMPERATURE - *0 

OP001070 


Typical V|N Limits 
Versus Ambient Temperature 






V|H = Min 

— 

__ 


V|L = MaxT 






1,01-1 I I-> 

0 25 50 75 

T^ - AMBIENT TEMPERATURE - "C 

OP001030 


Typical tA Versus 
Ambient Temperature 



OP001040 


Typical tA Versus Cl 



Cl-PF 

OP001050 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 4)* 


Parameter 

Symbol 


tRC 


tA 


tco 



Parameter 

Description 


Read Cycle Time 


Access Time 


Chip Enable to Output ON Delay (Note 5) 


Output Disable to Output ON Delay 


Previous Read Data Valid with Respect to 
Address Change 


Output Disable to Output OFF Delay (Note 3) 


Chip Enable to Output OFF Delay (Note 3) 


Write Cycle Time 


Address Set-up Time 


Write Pulse Width 


Chip Enable Set-up Time (Note 5) 


Address Hold Time 


Input Data Set-up Time 


Input Data Hold Time 





Parameter 

Description 


Read Cycle Time 


Access Time 


Chip Enable to Output ON Delay (Note 5) 


Output Disable to Output ON Delay 


Previous Read Data Valid with Respect to 
Address Change 


Output Disable to Output OFF Delay 


Chip Enable to Output OFF Delay 


Write Cycle Time 


Address Set-up Time 


Write Pulse Width 


Chip Enable Set-up Time (Note 5) 


Address Hold Time 


Input Data Set-up Time 


Input Data Hold Time 


See notes following DC Characteristics table. 

*See the last page of this spec for Group A Subgroup Testing information. 



4-173 





























































































































































4-174 





GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

Vqh 

1. 2, 3 

VOL 

1, 2, 3 

V|H 

1. 2. 3 

V|L 

1, 2, 3 

ILI 

1, 2, 3 

Ilo 

1, 2, 3 

lcci 

1. 2. 3 

VpD 

1. 2. 3 

IPD 

1, 2, 3 


SWITCHING CHARACTERISTICS 


No. 

Parameter 

Symbol 

Subgroups 

1 

tRC 

7, 8, 9, 10, 11 

2 

tA 

7, 8, 9, 10, 11 

3 

too 

7, 8, 9, 10, 11 

4 

too 

7, 8, 9, 10, 11 

5 

tOH 

7, 8, 9, 10, 11 

8 

twc 

7, 8, 9, 10, 11 

9 

tAW 

7, 8, 9, 10, 11 

10 

twp 

7, 8, 9, 10, 11 

11 

tew 

7, 8, 9, 10, 11 

12 

tWR 

7, 8, 9, 10, 11 

13 

tQW 

7, 8, 9, 10, 11 

14 

tDH 

7, 8, 9, 10, 11 




MILITARY BURN-IN 


Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD’s option. 
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Am9111 Family 


256x4 Static RAM 



BLOCK DIAGRAM 


o 

OC GC 

LU K 

o z 
o o 


32 X 8 

32 X 8 

32 X 8 

32 X 8 



STORAGE 

STORAGE 

STORAGE 

STORAGE 

Q aa 

5 Q 

-l/ 

ARRAY 

ARRAY 

ARRAY 

ARRAY 

O 2 
cc < 

►- 

V) 

V 






COLUMN DECODER'INPUT CONTROL/ 
OUTPUT BUFFERS/SELECT LOGIC/ 
DISABLE LOGIC 









CONNECTION DIAGRAM 
Top View 


ADDRESS 311 T 


ADDRESS 2 n? 


^snvcc^sv) 


17 r I AD0RESS4 


ADDRESS if I 3 


16 [ IWftlTE ENABLE 


AODRESSOrj 4 


15 MChiP enable 1 


ADDRESS 5 M 5 


ADDRESS 6 (I 6 


14 [J DATA r /04 


OUTPUT DISABLE (l 9 


11 MDATA I/O, 


10 I! CHIP ENABLE 2 


METALLIZATION AND PAD LAYOUT 


A00RESS3 1 
ADDRESS 2 2 



13 DATA I/O3 
12 DATAI/O9 


Die Size: 0.132" x 0.131" 


4-177 







ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of; A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


- E. OPTIONAL PROCESSING 

Blank - Standard processing 


-A. DEVICE NUMBER/DESCRIPTION 

Am9111 

256x4 Static RAM 

Am91 L11 - Low-Power Version 


- D. TEMPERATURE RANGE 

C - Commercial (0 to + 70°C) 


■ C. PACKAGE TYPE 

P-18-Pin Piastic DIP (PD 018) 
D-18-Pin Ceramic DIP (CD 018) 


-B. SPEED OPTION 

A - 500 ns 
B “ 400 ns 
C-300 ns 
D-250 ns 


Valid Combinations 


AM9111A 

AM9111B 

AM9111C 

AM9111D 

AM91L11A 

AM91L11B 

AM91L11C 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Ciass 

D. Package Type 

E. Lead Finish 


-E. LEAD FINISH 

A = Hot Solder DIP 


-A. DEVICE NUMBER/DESCRIPTION 

Am9111 

256x4 Static RAM 
Am91L11 = Low-Power Version 


D. PACKAGE TYPE 

V= 18-Pin Ceramic DIP (CD 018) 


-C. DEVICE CLASS 

/B = Class B 


-B. SPEED OPTION 

A = 500 ns 
B = 400 ns 
C = 300 ns 


Valid Combinations 


AM91L11B 

AM91L11C 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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ORDERING INFORMATION 
Commodity Products 


AMD commodity products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Temperature Range 

B. Package Type 

C. Device Number 

D. Speed Option 



SPEED OPTION 

Blank «= 1000 ns 
-1 = 500 ns 
A-4 = 400 ns 
A = 300 ns 
A-4 = 250 ns 


DEVICE NUMBER/DESCRIPTION 
2111 

256 x 4 Static RAM 


B. PACKAGE TYPE 

P = 18-Pin Plastic DIP (PD 018) 
C= 18-Pin Ceramic DIP (CD 018) 


A. TEMPERATURE RANGE 

Blank = Commercial (0 to + 70°C) 


Valid Combinations 

P, c 

2111 

-1, A-4, 

A. A-2 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on riewly released valid combinations, 
and to obtain additional data on AMD’s standard military 
grade products. 
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PIN DESCRIPTION 


A0-A7 Addresses (Input) 

The 8-bit field presented at the address inputs selects one 
of the 256 memory locations to be read from — or written 
into — via the Data Input/Output lines. 

I/O1 - I/O4 Data Input/Output Lines (Input/Output) 

If WE is LOW, the data represented on the Data I/O lines 
can be written into the selected memory location. If WE is 
HIGH, the Data I/O lines represent the data read from the 
selected memory location. 


CE 1 , CE 2 Chip Enable Signals (Input) 

Read and Write cycles can be executed only when both 
CET and CE2 are LOW. 

Wi Write Enable (Input, Active LOW) 

Data is written into the memory if WE is LOW and read from 
the memory if WE is HIGH. 

OD Output Disable (Input) 

Read cycles can be executed only when OD is LOW. 


FUNCTIONAL DESCRIPTION 
Applications 

These memory products provide all of the advantages of 
AMD's other static N-channel memory circuits; + 5 only power 
supply, all TTL interface, no clocks, no sensing, no refreshing, 
military temperature range available, low-power versions avail¬ 
able, high speed, high output drive, etc. In addition, the 
Am9111 series features a 256 x 4 organization with common 
pins used for both Data In and Data Out signals. 

This bussed I/O approach cuts down the package pin count 
allowing the design of higher density memory systems. It also 
provides a direct interface to bus-oriented systems, eliminating 
bussing logic that could othenvise be required. Most micropro¬ 
cessor systems, for example, transfer information on a bidirec¬ 


tional data bus. The Am9111 memories can connect directly to 
such a processor since the common I/O pins act as a 
bidirectional data bus. 

The Output Disable control signal is provided to prevent signal 
contention for the bus lines, and to simplify tri-state bus 
control in the external circuitry. If the chip is enabled and the 
output is enabled and the memory is in the Read state, then 
the output buffers will be impressing data on the bus lines. At 
that point, if the external system tries to drive the bus with 
data, in preparation for a write operation, there will be conflict 
for domination of the bus lines. The Output Disable signal 
allows the user direct control over the output buffers, indepen¬ 
dent of the state of the memory. Although there are alternative 
ways to resolve the conflict, normally Output Disable will be 
held HIGH during a write operation. 
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ABSOLUTE MAXIMUM RATINGS (Note 1) 

Storage Temperature.-65 to +150°C 

Ambient Temperature with 

Power Applied.-55 to +125°C 

Supply Voitage.-0.5 V to +7.0 V 

DC Voitage Appiied to Outputs.-0.5 V to +7.0 V 

DC Layout Voltage.-0.5 V to +7.0 V 

Power Description.1.0 W 

DC Output Current.20 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device faiiure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reiiability. 


OPERATING RANGES (Note 2) 

Commerciai (C) Devices 

Temperature.0 to +70°C 

Suppiy Voltage.+4.75 V to +5.25 V 

Military (M) Devices* 

Temperature.-55 to +125°C 

Suppiy Voitage.+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

‘Military product 100% tested at Tc = +25°C, +125°C, 
and -55°C. 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 


Parameter 

Description 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input Load Current 


Am9111/ 

Am91L11 



Input Capacitance 


Output Capacitance 


Test Conditions 











Data Out Open 
Vcc = Max. 

V|N = Vcc 


Ta = -55°C 
(M devices 
only) 


Ta = 25'’C, f = 1 MHz. V|N = 0 V (Note 3) 


Ta = 25°C, f = 1 MHz. Vo = 0 V (Note 3) 


Notes; 1. Absolute maximum ratings are intended for user guidelines and are not tested. 

2. For test and correlation purposes, ambient temperature is defined as the stabilized case temperature. 

3. Guaranteed by characterization data. Data will be updated upon any process or design change which affects this parameter. 

4. Test conditions assume signal transition times of 10 ns or less. Output load equals 1 TTL gate +100 pF. Input signal timing reference 
level = 1.5 V, with i nput pulse levels of 0 to 3.0 V. Data output timing reference levels = 0.8 and 2.0 V. 

5. Both CE1 and CE2 must be true to enable the chip. 

‘See the last page of this spec for Group A Subgroup Testing information. 
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STANDBY OPERATING CONDITIONS over temperature range unless otherwise specified 

Parameter 

Symbol 

Parameter 

Description 

Test Conditions 

Min. 

Typ. 

Max. 

Units 

VpD 

Vcc in Standby Mode 


1.5 







VpD-1.5V 

Am91L11 


11 

KB 




Ta - O'C 

AmOIII 


13 

BOB! 

mA 



All Inputs - Vpo 

VpD “ 2.0 V 

AmOILII 


13 

31 

IpD 

Ice in Standby Mode 


Am9111 


17 

41 




VpD-1.5 V 

Am91L11 


11 







Ta--55'’C 

Am9111 


mm 

mm 

mA 



All Inputs - VpD 

VpD = 2.0 V 

Am91L11 


mm 

34 




Am9111 


17 

46 


dv/dt 

Rate of Change of Vcc 




bcb 

V/ps 

tR 

Standby Recovery Time 





ns 

tCP 

Chip Deseiect Time 


0 



ns 

VCES 

^ Bias in Standby 


BESi 



Volts 

Power-Down Standby Operation 

The Am9111/Am91L11 Family is designed to maintain stor¬ 
age in a standby mode. The standby mode is entered by 
lowering Vcc to around 1.5-2.0 volts (see table and graph 
below). When the voltage to the device is reduced, the storage 
cells are isolated from the data lines, so their contents will not 
change. The standby mode may be used by a battery operated 

backup power supply system, or, in a large system, memory 
pages not being accessed can be placed in standby to save 
power. A standby recovery time must elapse following restora¬ 
tion of normal power before the memory may be accessed. 

To ensure that the output of the device is in a high-impedance 
OFF state during standby, the chip select should be held at 
V|H or VcES during the entire standby cycle. 



\ 
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TYPICAL DC AND AC CHARACTERISTICS 

Typical Power Supply Current Typical Output Current 
Versus Voltage Versus Voltage 



WF000300 




VOUT-VOLTS 

OP001060 


Access Time Typical Power Supply Current Typical V|n Limits 

Versus Vcc Normalized Versus Ambient Temperature Versus Ambient Temperature 

to Vcc = + 5.0 Volts 



OP000100 OP001070 



- 

' 


1 

V|H = Min. 

— 

_ ■ _ 


V|L = Max7 






voi-:- 1 -1 

0 25 50 75 

Ta - AMBIENT TEMPERATURE - "C 

OP001030 


Typical tA Versus 
Ambient Temperature 



OP001040 


Typical tA Versus Cl 



Cl-pF 

OP001050 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 4)* 


Am2111 Am2111-2 Am2111-1 


Parameter 
No. Symbol 


*RC 



Parameter 

Description 


Read Cycle Time 


Access Time 


Chip Enable to Output ON Delay (Note 5) 


Output Disable to Output ON Delay 


Previous Read Data Valid with Respect to Address Change 


Output Disable to Output OFF Delay (Note 3) 


Chip Enable to Output OFF Delay (Note 3) 


Write Cycle Time 


Address Set-up Time 


Write Pulse Width 


Chip Enable Set-up Time (Note 1) 


Address Hold Time 


Input Data Set-up Time 


Input Data Hold Time 


||QQ||||[2E3ljS[9CESi^^3^^9l 


Parameter 

Symbol 

Parameter 

Description 

tRC 

Read Cycle Time 

‘A 

Access Time 

tco 

Chip Enable to Output ON Delay (Note 5) 

too 

Output Disable to Output ON Delay 

‘OH 

Previous Read Data Valid with Respect to Address 
Change 

tOFI 

Output Disable to Output OFF Delay 

tDF2 

Chip Enable to Output OFF Delay 

twc 

Write Cycle Time 

tAW 

Address Set-up Time 

twp 

Write Pulse Width 

tew 

Chip Enable Set-up Time (Note 5) 

tWR 

Address Hold Time 

tow 

Input Data Set-up Time 

tQH 

Input Data Hold Time 


Am9111A 

Am91L11A 

Am9111B 

Am91L11B 

Am9111C 

Am91L11C 

Am9111D 




See notes following DC Characteristics table. 

*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS 


READ CYCLE 


WRITE CYCLE 





GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

VOH 

1, 2, 3 

VoL 

1, 2, 3 

V|H 

1. 2, 3 

V|L 

1, 2, 3 

Ili 

1. 2, 3 

Ilo 

1. 2, 3 

lcci 

1. 2, 3 

VpD 

1, 2, 3 

IPD 

1. 2. 3 


SWITCHING CHARACTERISTICS 


No. 

Parameter 

Symbol 

Subgroups 

1 

tRC 

7, 8, 9, 10, 11 

2 

tA 

7, 8, 9, 10, 11 

3 

tco 

7, 8, 9, 10, 11 

4 

tOD 

7, 8, 9, 10, 11 

5 

tOH 

7, 8, 9, 10, 11 

8 

twc 

7, 8, 9, 10, 11 

9 

tAW 

7, 8, 9, 10, 11 

10 

twp 

7, 8, 9, 10, 11 

11 

tew 

7, 8, 9, 10, 11 

12 

tWR 

7, 8, 9, 10, 11 

13 

tow 

7, 8, 9, 10, 11 

14 

tOH 

7, 8, 9, 10, 11 




MILITARY BURN-IN 


Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am9112 


Am9112 


256x4 Static RAM 


DISTINCTIVE CHARACTERISTICS 


Low operating power dissipation 
125 mW typ.; 290 mW maximum — standard power 
100 mW typ.; 175 mW maximum — low power 
High noise immunity — full 400 mV 
Uniform switching characteristics — access times insen¬ 
sitive to supply variations, address patterns and data 
patterns 


Bus-oriented I/O data 

Zero address, setup and hold times guaranteed for 
simpler timing 

Direct plug-in replacement for 2112 type devices 


GENERAL DESCRIPTION 


The Am9112/Am91L12 series of products are high-perfor¬ 
mance, low-power, 1024-bit, static read/write random- 
access memories. They offer a range of speeds and power 
dissipations including versions as fast as 200 ns and as low 
as IQO mW typical. 

Each memory is implemented as 256 words by 4 bits per 
word. This organization allows efficient design of small 
memory systems and permits finer resolution of incremen¬ 
tal memory word size relative to 1024 by 1 devices. The 
output and input data signals are internally bussed together 
and share 4 common I/O pins. This feature keeps the 
package size small and provides a simplified interface to 
bus-oriented systems. 

The Am9112/Am91L12 memories may be operated in a 
DC standby mode for reductions of as much as 84% of the 
normal operating power dissipation. Though the memory 
cannot be operated, data can be retained in the storage 
cells with a power supply as low as 1.5 volts. The Am91 LI 2 
versions offer reduced power during normal operating 


conditions as well as even lower dissipation in standby 
mode. 

The eight Address inputs are decoded to select 1 of 256 
locations within the memory. The Chip Enable input acts as 
a high-order address in multiple chip systems. It also 
controls the write amplifier and the output buffers in 
conjunction with the Write Enable input. When CE is LOW 
and WE is HIGH, the write amplifiers are disabled, the 
output buffers are enabled, and the memory will execute a 
read cycle. When CE is LOW and We is LOW, the write 
amplifiers are enabled, the output buffers are disabled, and 
the memory will execute a write cycle. When CE is HIGH, 
both the write amplifiers and the output buffers are dis¬ 
abled. 

These memories are fully static and require no refresh 
operations or sense amplifiers or clocks. All input and 
output voltage levels are identical to standard TTL specifi¬ 
cations, including the power supply. 



Publication # Rev. 

03257 D 

Issue Date: Mav 1986 


Amendment 

/O 













CONNECTION DIAGRAM 
Top View 


ADDReSSSQ 

7^ 

J - - 

16 

□ Vccl^SV) 

ADDRESS 2 Q 

2 

IS 

ADDRESS 4 

ADDRESS 

3 

14 

3 write ENABLE 

ADDRESS o[^ 

4 

13 

^ CHIP ENABLE 

ADDRESS 5 Q 

5 

12 

DATA I/O4 

ADDRESS 6 Q 

6 

11 

^ DATA I/O3 

ADDRESS 7 Q 

7 

10 

DATA I/O2 

(GNO) Vss Cl 

8 

9 

DATA I/O1 


CD000340 


Note: Pin 1 is marked for orientation. 


METALLIZATION AND PAD LAYOUT 


ADDRESS 3 
ADDRESS2 

ADDRESS 1 

ADDRESS 0 
ADDRESS5 
ADDRESS -6 

ADDRESS 7 
(GNO) Vss 



Vcc (*5 V} 
ADDRESS 4 

VVWlTE ENABLe 
CHIP ENABLE 

DATA I/O 4 


DATA I/O 3 
DATA i/02 

DATA l/Oj 


Die Size 0.132" x 0.131 






ORDERING INFORMATION (Cont'd.) 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


■ E. OPTIONAL PROCESSING 

Blank = Standard processing 


-A. DEVICE NUMBER/DESCRIPTION 

Am9112 

256x4 Static RAM 

Am91L12 = Low-Power Version 


- D. TEMPERATURE RANGE 

C = Commercial (0 to + 70°C) 


-C. PACKAGE TYPE 

P = 16-Pin Plastic DIP (PD 016) 

D = 16-Pin Ceramic DIP (CD 016) 


-B. SPEED OPTION 

A = 500 ns 
B = 400 ns 
C = 300 ns 
D = 250 ns 


Valid Combinations 


AM9112A 

AM9112B 

AM9112C 

AM9112D 

AM91L12A 

AM91L12B 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific vaiid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with M1L-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 


-E. LEAD FINISH 

A “ Hot Solder DIP 


-A. DEVICE NUMBER/DESCRIPTION 

Am9112 

256x4 Static RAM 

AmQI L12 = Low-Power Version 


- D. PACKAGE TYPE 

V“ 16-Pin Ceramic DiP (CD 016) 


-C. DEVICE CLASS 

/B = Class B 


- B. SPEED OPTION 

A 500 ns 
B “ 400 ns 
C “ 300 ns 


Valid Combinations 


AM9112A 

AM9112B 

AM9112C 

AM91L12A 

AM91L12B 

AM91L12C 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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ORDERING INFORMATION 
Commodity Products 

AMD commodity products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Temperature Range 

B. Package Type 

C. Device Number 

D. Speed Option 

_ P_ 2112 A-2 


D. SPEED OPTION 

Blank “ 1000 ns 
A-4 = 400 ns 
A = 300 ns 
A-2 = 250 ns 


C. DEVICE NUMBER/DESCRIPTION 
2112 

256x4 Static RAM 


B. PACKAGE TYPE 

P-16-Pin Plastic DiP (PD 016) 

C = 16-Pin Ceramic DIP (CD 016) 


A. TEMPERATURE RANGE 

Blank ■= Commercial (0 to -t- 70“C) 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD’s standard military 
grade products. 
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PIN DESCRIPTION 


Aq - A 7 Addresses (Input) 

The 8-bit field presented at the address inputs selects one 
of the 256 memory locations to be read from — or written 
into — via the Data Input/Output lines. 

I/O 1 - I/O 4 Data Input/Output Lines (Input/Output) 

If WE is LOW, the data represented on the Data I/O lines 
can be written into the selected memory location. If WE is 


HIGH, the Data I/O lines represent the data read from the 
selected memory location. 

Ci Chip Enable (Input, Active LOW) _ 

Read and Write cycles can be executed only when CE is 
LOW. 

WE Write Enable (Input, Active LOW) 

Data is written into the memory if WE is LOW and read from 
the memory if WE is HIGH. 


FUNCTIONAL DESCRIPTION 
Applications 

These memory products provide all of the advantages of 
AMD's other static N-channel memory circuits: +5 only power 
supply, all TTL interface, no clocks, no sensing, no refreshing, 
military temperature range available, low-power versions avail- 
abie, high speed, high output drive, etc. In addition, the 
Am9112 series features a 256 x 4 organization with common 
pins used for both Data In and Data Out signals. 

This bussed I/O approach keeps the package pin count low, 
allowing the design of higher density memory systems. It also 
provides a direct interface to bus-oriented systems, eliminating 
bussing logic that could otherwise be required. Most micropro¬ 
cessor systems, for example, transfer information on a bidirec¬ 
tional data bus. The Am9112 memories can connect directly to 
such a processor since the common I/O pins act as a 
bidirectional data bus. 

If the chip is enabled (Ce LOW) and the memory is in the Read 
state (WE HIGH), the output buffers will be turned on and will 
be driving data on the I/O bus lines. If the external system tries 
to drive the bus with data, there may be contention for control 
of the data lines and large current surges can result. Since the 
condition can occur at the beginning of a write cycle, it is 
important that incoming data to be written not be entered until 
the output buffers have been turned off. 


These operational suggestions for write cycles may be of 

some help for memory system designs: 

1. For systems where CE is always LOW or is derived 
directly from addresses and so is LOW for the whole 
cycle, make sure tyvp is at least tow + top and delay 
the input data until top following the falling edge of 
WE. With zero address set-up and hold times, it will 
often be convenient to make WE a cycle-width level 
(twp = twc) so that the only subcycle timing required 

is the delay of the input data. 

2. For systems where CE is H IGH for at least top pro¬ 
ceeding the falling edge of WE, JwP >Tiay assume the 
minimum specified value. When CE is HIGH for top 
before the start of the cycle, then no other subcycle 
timing is required and WE and data-in may be cycle- 
width levels. 

3. Notice that because both CE and WE must be LOW 
to cause a write to take place, either signal cap be 
used to determine the effective write pulse. Thus, WE 
could be a level with CE becoming the write timing 
signal. In such a case, the data set-up and hold times 
are specified with respect to the rising edge of CE. 

The value of the data set-up time remains the same 
and the value of the data hold time should change to 
a minimum of 25 ns. 
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ABSOLUTE MAXIMUM RATINGS (Note 1) 

Storage Temperature.-65 to +150°C 

Ambient Temperature with 

Power Applied.-55 to +125'’C 

Supply Voltage.-0.5 V to +7.0 V 

DC Voltage Applied to Outputs.-0.5 V to +7.0 V 

DC Layout Voltage.-0.5 V to +7.0 V 

Power Description.1.0 W 

DC Output Current.20 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES (Note 2) 

Commercial (C) Devices 

Temperature.0 to +70°C 

Supply Voltage.....+4.75 V to +5.25 V 

Military (M) Devices* 

Temperature.-55 to +125°C 

Supply Voltage....+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

•Military product 100% tested at Tc = +25®C, +125°C, 
and -55°C. 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 


VOH 


VOL 


V|H 


V|L 


Ili 


Parameter 

Description 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input Load Current 



Test Conditions 


Vcc “ Min.. Ioh“-200 jjA 


Vcc ” Min., loL ” 3.2 mA 


Vcc " Max., 0 V < V|N < Vcc 


Vo “Vcc 


C Devices 

M Devices 

Min. 

Max. 

Min. 

Max. 



Data Out Open 
Vcc “ Max. 

V|N “ Vcc 


Ta- 0*C 
(Note 3) 



9112A/B 


9112C/D/E 


91L12A/B 


91L12C/D/E 


9112A/B 


9112C/D/E 


91L12A/B 


91L12C/D/E 


9112A/B 


9112C/D/E 


91L12A/B 


91L12C/D/E 


Input Capacitance 


Output Capacitance 


V|N - 0 V, Ta ” 25°C. f = 1 MHz (Note 3) 


Vo “ 0 V. Ta “ 25*C. f - 1 MHz (Note 3) 


Notes: See notes following Switching Characteristics table. 

STANDBY OPERATING CONDITIONS over temperature range unless otherwise specified 


Test Conditions Min. Typ. Max. Units 


Parameter 

Parameter 

Symbol 

Description 

VpD 

Vcc in Standby Mode 

IPD 

Ice in Standby Mode 

dv/dt 

Rate of Change of Vcc 

‘R 

Standby Recovery Time 

tcp 

Chip Deselect Time 

VcES 

CE Bias in Standby 



*See the last page of this spec for Group A Subgroup Testing information. 
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Power-Down Standby Operation 

The Am9112/Am91L12 Family is designed to maintain stor¬ 
age in a standby mode. The standby mode is entered by 
lowering Vcc to around 1.5-2.0 volts (see table and graph). 
When the voltage to the device is reduced, the storage cells 
are isolated from the data lines, so their contents will not 
change. The standby mode may be used by a battery operated 


backup power supply system, or, in a large system, memory 
pages not being accessed can be placed in standby to save 
power. A standby recovery time must elapse following restora¬ 
tion of normal power before the memory may be accessed. 

To ensure that the output of the device is in a high-impedance 
OFF state during standby, the chip select should be held at 
V|H or VcES during the entire standby cycle. 


TYPICAL DC and AC CHARACTERISTICS 


Typical Power Supply Current 
Versus Voltage 


Typical Output Current 
Versus Voltage 




DESELECT STANDBY MODE RECOVERY READ OR 



0 1 2 3 4 5 6 

Vcc-VOLTS 

OP000460 


Access Time 

Versus Vcc Normalized to 
Vcc = +5.0 Volts 


Typical Power Supply Current 
Versus Ambient Temperature 


Typical V|n Limits 
Versus Ambient Temperature 


— 

Ta- 

70”C 












■■ 

V|n = Mia 

r— 

■ 


V||_ = Max. 






- AM8(eNT TEMPERATURE - ’C 

OP001070 


T;^ - AMBIENT TEMPERATURE - “C 

OP001030 


Typical tA Versus 
Ambient Temperature 


Typical tA Versus Cl 


Vcc = 







r" 






0 25 60 75 

- AMBIENT TEMPERATURE - ‘C 

OP001040 



0 100 200 300 400 600 600 

Cl-pF 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 4)* 



Am9112A 

Am91L12A 

Am9112B 

Am91L12B 

Am9112C 

Am91L12C 

Am9112D 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 





SE9i 


miii 







ms 

■■ 


5.0 

175 

5.0 

150 

5.0 

125 


100 

40 


40 


40 


30 

1 


125 

5.0 

100 

5.0 

100 

5.0 

75 





mm 




1^111 




20 






1 ° 1 


0 


1 ° 









1 

m^ii 


mum 




SLIil 


Kl 


ms 


SOI 


85 


mm 

1 

■a 


■a 


15 




Parameter 

Symbol 


tRC 


Parameter 

Description 


Read Cycle Time 


Access Time 


Output Enabled to Output ON Delay 
(Note 5) 


Previous Read Data Valid with Respect 
to Address Change 


Output Disabled to Output OFF Delay 
(Note 6) 


Write Cycle Time 


Address Setup Time 


Address Hold Time 


Write Pulse Width (Note 7) 


Chip Enable Setup Time 


Input Data Setup Time 


Input Data Hold Time (Note 8) 


Notes: 1. Absolute maximum ratings are Intended for user guidelines and are not tested. 

2. For test and correlation purposes, ambient temperature is defined as the stabilized case temperature. 

3. Guaranteed by characterization data. Data will be updated upon any process or design change which affects this parameter. 

4. Test conditions assume signal transition times of 10 ns or less. Output load equals 1 TTL gate +100 pF. Input signal timing reference 
level **1.5 V, with input pulse levels of 0 to 3.0 V. Data output timin g re ference levels = 0.8 and 2.0 V. 

5. Output Is enabled and tco commences only with both Ce LOW and WE HIGH. 

6. Output is disabled and top defined from either the rising edge of CE_or the falling edge of WE. 

7. Minimum twp is valid when 5E has been HIGH at least top before WE goes LOW. Otherwise twp/Mini = towflMin.) + tDF(Min.)- 

0. When WE goes HIGH at the end of the write cycle, it will be possible to turn on the output buffers if CE is still LOW. The data out will be the 
same as the data just written and so will not conflict with input data that may still be on the I/O bus. 

9. See Functional Description section of this specification. 

*See the last page of this spec for Group A Subgroup Testing information. 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

VoH 

1. 2, 3 

VoL 

1. 2, 3 

V|H 

1, 2, 3 

V|L 

1, 2. 3 

iLI 

1. 2, 3 

Ilo 

1. 2, 3 

Icc 

1, 2, 3 

VpD 

1, 2. 3 

IPD 

1, 2, 3 


SWITCHING CHARACTERISTICS 


No. 

Parameter 

Symbol 

Subgroups 

1 

tRC 

7, 8. 9, 10, 11 

2 

tA 

7, 8, 9, 10, 11 

3 

too 

7, 8, 9, 10, 11 

4 

tOH 

7, 8, 9, 10, 11 

5 

toF 

7, 8, 9, 10, 11 

. 6 

two 

7, 8, 9, 10, 11 

7 

tAW 

7, 8, 9, 10, 11 

8 

tWR 

7, 8, 9, 10, 11 

9 

twp 

7, 8, 9, 10, 11 

10 

tew 

7, 8, 9, 10, 11 

11 

tow 

7, 8, 9, 10, 11 

12 

tDH 

7, 8. 9, 10, 11 


MILITARY BURN-IN 


Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am9114/9124 


Am9114/9124 

1024 X 4 Static RAM 




l/Oi I1O2 I.O3 I.O4 

BD000081 













PRODUCT SELECTOR GUIDE 



Part Number 

Am9114/91L14 & 
Am9124/91L24 

Speed Indicator 

B 

C 

Maximum 

Access Time (ns) 

450 

300 


Ice (mA) 

Standard 

70 

70 


Low-Power 

50 

50 

0 to +70°C 

IpD (mA) 

Standard 

30 

30 


(Note 1) 

Low-Power 

20 

20 


Ice (mA) 

Standard 

80 

60 


Low-Power 

60 

60 

—55 to +125'’C 

IpD (mA) 

Standard 

33 

33 


(Note 1) 

Low-Power 

22 

22 


Notes: 1. Am9124/91L24 only. 


CONNECTION DIAGRAM 
Top View 


ADDRESS 6 L 1 
ADDRESS S Q 3 
ADDRESS 4 3 

ADDRESS 3 r 4 


IS J VCC 
17 ^ ADDRESS 7 
IS ^ ADDRESS S 
15 n ADDRESS 8 


ADDRESS 0 n 8 b input/output 1 


ADDRESS 1 I 
ADDRESS 3 I 
CHIP SELECT I 

Vss I 


13 J INPUT/OUTPUT 2 
12 INPUT/OUTPUT 3 
11 □ INPUT/OOTPUT 4 

10 n WRiTTEfOTCE 


CD000131 

Note: Pin 1 is marked for orientation. 


Am9114/91L14 


E 


200 



BIT MAP 


Address Designators 


Ao 

Ag 

Ai 

As 

A 2 

Ay 

Aa 

Ao 



A 4 

Ai 

As 

A 2 

As 

A 3 

Ay 

A 4 

As 

As 

Ag 

As 


V04 COLO... COL IS 1/02 COLO... COL IS 
INTtBNALCOLO...COL15| I C^ oV. COL 15 I I 
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ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD Standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


-E. OPTIONAL PROCESSING 

Blank - Standard processing 
B = Burn-in 


- D. TEMPERATURE RANGE 

C “ Commercial (0 to + 70°C) 


- C. PACKAGE TYPE 

P = 18-Pin Piastic DiP (PD 018) 
D= 18-Pin Ceramic DIP (CD 018) 


- B. SPEED OPTION 

B = 450 ns 
C = 300 ns 
E = 200 ns 


-A. DEVICE NUMBER/DESCRIPTION 

Am9114 —1Kx4 SRAM 

Am91L14 — Low-Power 1Kx4 SRAM 

Am9124 —1Kx4 SRAM with Power-Down 

Am91 L24 — Low-Power 1Kx4 SRAM with Power-Down 


Valid Combinations 


AM91L24B 

AM9114C 

AM91L14C 

AM9124C 

AM91L24C 


PC, PCB, 
DC, DCB 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) products are processed 
in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, or surface treatment 
exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 

AM9124 B /B V A 


E. LEAD FINISH 

A = Hot Solder DIP 


D. PACKAGE TYPE 

V = 18-Pin Ceramic DIP (CD 018) 


C. DEVICE CLASS 

/B = Class B 


B. SPEED OPTION 

B = 450 ns 
C = 300 ns 
E = 200 ns 


A. DEVICE NUMBER/DESCRIPTION 

Am9114 —1Kx4 SRAM 

Am91 LI 4 —Low-Power 1Kx4 SRAM 

Am9124 — 1Kx4 SRAM with Power-Down 

Am91L24 — Low-Power 1Kx4 SRAM with Power-Down 


Valid Combinations 

AM9114B 

/BVA 

AM91L14B 

AM9124B 

AM91L24B 

AM9114C 

AM91L14C 

AM9124C 

AM91L24C 

AM9114E 

AM91L14E 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 




PIN DESCRIPTION 

A0-A9 Address Inputs 

The address input lines select the memory location from 
which to read or write. 

WE Write Enable (Input, Active LOW) 

When both C5 and WE are LOW, data on the input lines is 
written to the location presented on the address input lines. 

CS Chip Select (Input, Active LOW) 

The ^ line selects the memory device for active operation. 

I/O1-I/O4 Data In/Out Bus (Bidirectional) 

These lines provide the path for data to be written to or read 
from the selected memory location. 


Vcc Power Supply 

Vss Ground 

TABLE 1. SUPPLY CURRENT ADVANTAGE OF Am9124 


Worst Case Current 
(mA at 0 °C) 


Configuration 

Part 

Number 

100% 

Duty Cycle 

50 % 

Duty Cycle 


9114 

280 

280 

2Kx8 

91L14 

200 

200 

9124 

200 

160 


91L24 

140 

110 


9114 

840 

840 

4Kx12 

91L14 

600 

600 

9124 

480 

420 


91L24 

330 

285 


9114 

2240 

2240 

8Kx16 

91 LI 4 

1600 

1600 

9124 

1120 

1040 


91L24 

760 

700 


4-202 




























ABSOLUTE MAXIMUM RATINGS (Note 1) 

Storage Temperature.-65 to +150®C 

Ambient Temperature with 

Power Applied.-55 to +125‘'C 

Supply Voltage.-0.5 V to +7.0 V 

Signal Voltages with 

Respect to Ground.-0.5 V to +7.0 V 

Power Dissipation.1.0 W 

DC Output Current...10 mA 

The products described by this specification include internal 
circuitry designed to protect input devices from damaging 
accumulations of static charge. It is suggested nevertheless, 
that conventional precautions be observed during storage, 
handling and use in order to avoid exposure to excessive 
voltages. 


OPERATING RANGES (Note 2) 
Commercial (C) Devices 

Temperature.0°C to +70°C 

Supply Voltage.+ 4.5V to +5.5 V 

Military (M) Devices* 

Temperature.-55°C to +125^ 

Supply Voltage.+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

•Military products 100% tested at Tc= +25°C,+ 125°C 
and - 55°C 


DC CHARACTERISTICS over operating range unless othenvise specified* 


Parameter 

Parameter 

Symbol 

Description 

lOH 

Output HIGH Current 

lOL 

Output LOW Current 

V|H 

Input HIGH Voltage 

V|L 

Input LOW Voltage 

l|X 

Input Load Current 

loz 

Output Leakage Current 

los 

Output Short Circuit Current 

Ice 

Operating Supply Current 

IpD 

Automatic CS Power 

Down Current 
(9124/L24 only) 

C|N 

Input Capacitance 

C|/0 

I/O Capacitance 


Vcc “ + 4.5V 
VoH = 2.4V 


Test Conditions 


91(L)14 


91(L)24 


Min. Max. Units 



Vss < V(N < Vcc 


Vss < Vp < Vcc. 
Output Disabled 



Ta = 0 to + 70*0 


Ta = -55 to +125*C 


91(L)14C 


91(L)24C 


91(L)14M 


91(L)24IVI 


Vcc = Max. 
C5<V|l 


Vcc = Max. 
C5>V|h 


Standard devices 


L devices 


Standard devices 
L devices 



Ta-OX 


Ta = -55‘’C 


Ta-O'C 


Ta = -55°C 


f = 1.0 MHz, 

Ta = 25°C, 

All pins at 0 V 


Notes: 1. Absolute Maximum Ratings are intended for user guidelines and are not tested. 

2. For test and correlation purposes, ambient temperature is defined as the stabilized case temperature. 

3. For test purposes, not more than one output at a time should be shorted. Short-circuit test duration should not exceed 30 seconds. Actual 
testing is performed for only 5 ms. 

4. Test conditions assume signal transition times of 10 ns or less, timing reference levels of 1.5 V and output loading of one standard TTL gate 

plus 100 pF. _ 

5. The internal write time of the memory is defined by the overlap of C5 LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input setup and hold timing should bo referenced to the rising edge of the signal 
that terminates the write. 

6. Chip Select access time (tco) is longer tor the Am9124 than for the Am9114. The specified address access time will be valid only when Chip 
Select is low soon enough for tco to elapse. 

7. These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified where these 
parameters may be affected. 



*See the last page of this spec for Group A Subgroup Testing information. 


4-203 


















































































TYPICAL DC and AC CHARACTERISTICS 


Normalized Supply Current 
Versus Supply Voltage 


Normalized Access Time 
Versus Supply Voltage 


Normalized Access Time 
Versus Output Loading 



j 1.1 
a 

i 0.( 




Ain9114AN0AmS124 


SU) 

Vcc 


OP000541 


1.15 

1.10 

j 

a 1.05 




0.M 


ES 

1^ 

IHI 

mil 

m 








■1 

H 


SP 



n 



mi 





m 

Bi 

|lfS2 

HH 



mi 

mi 












IB: 




mi 


Bi 

IHI 


^1 

mi 

mi 


100 200 300 400 

CAPACaANCE LOAD - pF 

OP000551 


Normalized Access Time 
Versus Ambient Temperature 


Normalized Supply Current 
Versus Ambient Temperature 
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SWITCHING CHARACTERISTICS over operating range unless othenvise specified (Notes 4-6)* 



Read Cycle 


1 

tRC 

2 

‘A 

3 

tco 

4 

tcx 

5 

iQTD 

6 

tOHA 

I Write Cycle 

7 

twc 

8 

tw 

9 

IWR 

o: 

tOTW 

■H 

tow 

O' 

‘DH 

O' 

lAW 

O' 

tpD 

o> 

tpu 

16 

tew 


Address Valid to Address Do Not Care Time (Read Cycle Time) 


Address Valid to Data Out Valid Delay 
(Address Access Time) 


Chip Select LOW to Data 
Out Valid (Note 6) 


Chip Select LOW to Data Out On 


Chip Select HIGH to Data Out Off 


Address Unknown to Data Out Unknown Time 




300 


200 


450 


300 


200 

120 


100 


70 

420 


280 


105 


10 


10 


100 


80 


60 


50 


50 



Write Enable LOW to Write 
Enable HIGH Time (Note 5) 


Address Valid to Address Do Not Care Time (Write Cycle Time) 


Am9114 


Am9124 


Write Enable HIGH to Address Do Not Care Time 


Write Enable LOW to Data Out Off Delay 


Data In Valid to Write Enable HIGH Time 


Write Enable HIGH to Data In Do Not Caro Time 


Address Valid to Write Enable LOW Time 


Chip Select HIGH to Power LOW Delay (Am9124 only) (Note 7) 


Chip Select LOW to Power HIGH Delay (Am9124 only) (Note 7) 


Am9114 


Chip Select LOW to Write 
Enable HIGH Time (Note 5) 


Notes: See notes following DC Characteristics table 

*See the last page of this spec for Group A Subgroup Testing information. 
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(AOOREs/aCCESS)"^ 


r—^—'OHA 


t. J 


Power-Down Waveform (Am9124 Only) 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

lOH 

1, 2, 3 

lOL 

1. 2. 3 

V|H 

7, 8 

V|L 

7, 8 

l|X 

1. 2, 3 

•oz 

1. 2, 3 

los 

1. 2, 3 

Icc 

1, 2, 3 

IPD 

1. 2, 3 


SWITCHING CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

Parameter 

Symbol 

Subgroups 

tRC 

7, 8, 9, 10, 11 

tWR 

7, 8, 9, 10. 11 

tA 

7, 8, 9, 10, 11 

tOTW 

7, 8, 9, 10, 11 

tco 

7, 8, 9, 10, 11 

tow 

7, 8, 9. 10. 11 

tcx 

7, 8, 9, 10, 11 

tDH 

7, 8, 9. 10. 11 

tOTD 

7, 8, 9, 10, 11 

tAW 

7, 8. 9. 10, 11 

tOHA 

7, 8, 9, 10. 11 

tPD 

7, 8, 9, 10, 11 

twc 

7, 8, 9, 10, 11 

tpu 

7, 8, 9. 10. 11 

tw 

7, 8, 9, 10. 11 

tew 

7, 8. 9. 10. 11 



MILITARY BURN-IN 


Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
Conditions are selected at AMD's option. 
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Am9122 


Am9122 


256 X 4 Static RAM 




COL'UMN OECOOER/INPUT CONTROL/ 
ourpirr buffers/select logic/ 
OtSABLE LOGIC 


00} Olj 

BD000060 


H = HIGH Voltage 
L = LOW Voltage 
X = Don't Care (HIGH or LOW) 
Hi-Z = High Impedance 


PRODUCT SELECTOR GUIDE 



Publication # Rev. 

01547 D 

Issue Date; May 1986 


Amendment 

/O 

































CONNECTION DIAGRAM 
Top View 


ADDRESS 3 L ' 
ADDRESS i C. 3 
ADDRESS 1 C 3 
ADDRESS 0 4 

ADDRESS 5^5 
ADDRESS t C • 
ADDRESS 7 Q 7 
(GND) Vss □ ( 
DATA IN 0 Q a 
DATA OUT 0 Q 10 
DATA IN I r 11 



22 J Vgg (+5 V) 

21 ^ ADDRESS 4 
20 3 WRITE ENABLE 
19 CHIP SELECT 1 
la 3] OUTPUT ENABLE 
17 □ CHIP SELECT 2 
16 3 data OUT 3 
1$ □ DATA IN 3 
14 3] data OUT 2 
13 □ DATA IN 2 
12 3] data OUT 1 


CD000111 

Note: Pin 1 is marked for orientation. 



4-209 



































ORDERING INFORMATION (Cont'd.) 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid 
Combination) is formed by a combination of; A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


- E. OPTIONAL PROCESSING 

Blank - Standard processing 
B - Burn-in 


-A. DEVICE NUMBER/DESCRIPTION 

Amgi22 

256x4 Static RAM 

Am91 L22 - Low-Power Version 


D. TEMPERATURE RANGE 

C ■< Commercial (0 to + 70°C) 


-C. PACKAGE TYPE 

P - 22-Pin Plastic DIP (PD 022) 

D “ 22-Pin Ceramic DIP (CD 022) 


B. SPEED OPTION 

25 - 25 ns 
35 “ 35 ns 
45 “ 45 ns 


Valid Combinations 


AM9122-25 
AM91L22-35 
AM9122-35 
AM91L22-45 


DC. DCB, 
PC, PCB 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 
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ORDERING INFORMATION 
CPL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with M1L-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of packages, 
solderability, or surface treatment exceptions to those specifications. The order number (Valid Combination) for CPL products 
is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


- E. OPTIONAL PROCESSING 

C “ CPL Certified 


-A. DEVICE NUMBER/DESCRIPTION 

Am9122 

256x4 Static RAM 
Am91L422 = Low-Power Version 


D. TEMPERATURE RANGE 

C = Military (-55 to +125°C) 


-C. PACKAGE TYPE 

/D = 22-Pin Ceramic DIP (CD 022) 


- B. SPEED OPTION 

35 = 35 ns 
45 = 35 ns 


Valid Combinations 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations. 


PIN DESCRIPTION 


A 0 -A 7 Address (Input) 

The 8 address inputs select one of the 256 4-bit words in 
the RAM. 

CSi Chip Select 1 (Input) 

CS 2 Chip Select 2 (Input) 

CSi is active LOW and CSg is active HIGH. The device can 
be accessed only when both Chip Selects are active. If 
either Chip Select is not active, the device is deselected and 
the outputs will be in a high-impedance state. 

WE Write Enable Input _ 

WE controls read and write operations. When WE is HIGH 
and OEjs LOW, data will be present at the data outputs. 
When WE is LOW, data present on the data inputs will be 


written into the selected memory location. The data outputs 
will be in a high-impedance state. 

^ Output Enable (Input) 

OE controls the state of the data outputs in conjunction with 
Chip Select and WE. 

DI 0 -DI 3 Data IN (Input) 

Data inputs to the RAM. 

DO 0 -DO 3 Data Out (Output) 

Data output from the RAM. The data output will be in a high- 
impedance state when either Chip Select is not active or OE 
is HIGH or WE is LOW. 

Vcc Power Supply +5 Volts 
Vss Ground 
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ABSOLUTE MAXIMUM RATINGS (Note 1) 

storage Temperature.-65 to +150'C 

Ambient Temperature with 

Power Applied.-55 to +125“C 

Supply Voltage.-0.5 V to +7.0 V 

DC Voltage Applied to Outputs.-0.5 V to +7.0 V 

DC Input Voltage.-0.5 V to +7.0 V 

Power Description.1.0 W 

DC Output Current.20 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES (Note 2 ) 

Commercial (C) Devices 

Temperature...0 to +70*C 

Supply Voltage.+4.5 V to +5.5 V 

Military (M) Devices* 

Temperature.-55 to +125°C 

Supply Voltage.. +4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

Military product 100% tested at Tc = +25®C, +125^, 
and -55°C. 


DC CHARACTERISTICS over operating range unless othenwise specified* 


Parameter 

Symbol 

Parameter 

Description 

Vqh 

Output HIGH Voltage 

VoL 

Output LOW Voltage 

V|H 

Input HIGH Voltage 

V|L 

Input LOW Voltage 

l|L 

Input LOW Current 

l|H 

Input HIGH Current 

VCD 

Input Diode Clamp 

Voltage 

lOFF 

Output Current 
(Hi-Z) 

los 

Output Short Circuit 
Current (Note 4) 

Ice 

Power Supply 

Current 

C|N 

Input Capacitance 

V|N = 0 V 

COUT 

Output Capacitance 

VouT ”0 V 


Am91L22-35 

Am91L22-45 


Am9122-25 

Am9122-35 


Vcc " Min. 


Vcc “ Min. 


Test Conditions 


lOH ”“5.2 mA 



Vcc " Max., V|N “ GND 


Vcc ” Max., V|N - Vcc 



Commercial 


Military 


Ta - 0*0 


Ta--55*C 


Typ. 

Max. 








0.8 




10 


Note 3 


10 


jBm 


wm 


mm 


90 

3 

5 

5 

8 




VoL < VOUT < VoH 
Output Disabled 


Vcc ” Max., 
VoUT ” GND 


Vcc " Max., 
•out “ 0 mA 


Ta - 25*C, f=1 MHz 
Vcc ” 4.5 V (Note 5) 


Notes; 1. Absolute Maximum Rating are intended for user guidelines and are not tested. 

2. For test and correlation purposes, ambient temperature is defined as the "instant-ON" case temperature. 

3. The NMOS process does not provide a clamp diode. However, the Am9122/91L22 is insensitive to -3 V DC input levels and -5 
V undershoot pulses of less than 10 ns (measured at 50% point). 

4. For test purposes, not more than one output at a time should be shorted. Short circuit test duration should not exceed 30 
seconds. 

5. These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified where 
capacitance may be affected. 

6. Test conditions assume signal transition times of 10 ns or less, timing reference levels of 1.5 V and output loading of the 
specified Iql^Ioh and 30 pF load capacitance as in A. under Switching Test Circuits. 

7. Transition is measured at Vqh -500 mV or Vql +500 mV levels on the output from 1.5 V level on the input with load shown in 
B. under Switching Test Circuits. 

8. Tw measured at t^sa ” Min.; twsa measured at tyy Min. 

•See the last page of this spec for Group A Subgroup Testing information. 
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NORMALIZED t 


TYPICAL AND AC CHARACTERISTICS 


Normalized Ice 
versus Supply Voltage 



vec-v 

OP000120 

Normalized Access Time 
versus Supply Voltage 


Normalized Ice 
versus Ambient Temperature 



TEMP-*C 

OP000130 

Normalized Access Time, 
versus Ambient Temperature 


Output Source Current 
versus Output Voltage 



Vqut-v 

OP000140 

Output Sink Current 
versus Output Voltage 




Vcc-V Ta-*C Voot-V 

OP000150 OP000160 OP000170 

Access Time Change Access Time Change 

versus Input Voltage versus Output Loading 
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SWITCHING TEST CIRCUITS 


SWITCHING TEST WAVEFORM 


ALL INPUT PULSES 





A. B. 


SWITCHING CHARACTERISTICS over operating range unless othen/vise specified (Notes 6, 7, 8)* 


No. 

Parameter 

Symbol 

Parameter Description 

Am9122-25 

Am91L22-35 

Am9122-35 

Am91L22-45 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

1 

tACS 

Chip Select Time 


15 


25 


30 

ns 

2 

tZRCS 

Chip Select to Hi-Z (Note 7) 


20 


30 


30 

ns 

3 

‘AOS 

Output Enable Time 


15 


25 


30 

ns 

4 

tZROS 

Output Enable to Hi-2 (Note 7) 


20 


30 


30 

ns 

5 

tAA 

Address Access Time 


25 


35 


45 

ns 

6 

tzws 

Write Disable to Hi-Z (Note 7) 


20 


30 


35 

ns 

7 

tWR 

Write Recovery Time 


20 


25 


40 

ns 

8 

tw 

Write Pulse Width (Note 8) 

15 


25 


30 


ns 

g 

tWSD 

Data Setup Time Prior to Write 

5 


5 


5 


ns 

10 

tWHD 

Data Hold Time After Write 

5 


5 


5 


ns 

11 

tWSA 

Address Setup Time (Note 8) 

5 


5 


10 


ns 

12 

tWHA 

Address Hold Time 

5 


5 


5 


ns 

13 

twscs 

Chip Select Setup Time 

5 


5 


5 


ns 

14 

tWHCS 

Chip Select Hold Time 

5 


5 


5 


ns 


Notes; See notes following DC CHaracteristics table. 

*See the last page of this spec for Group A Subgroup Testing information. 










































































































SWITCHING WAVEFORMS 



CS,-CSi \ 

CHIP SELECT 1 

( ^ 





. 

cs 




WIi 


Afl-Aj \ 

ADDRESS / 

( 1 


) 

( 






WlA 

mtiu 

(Do-D|) \ / 

DATA IN ' / \ 



-*>wso— 

--‘w-- 

_ 1 

tlJ. 


Ik \ 

WRITE ENABLE 

'2WS—— 

1 

[ » <WR ' - — 


DATA J f__ 

OUTPUTS LOAD 18 V 4 

00-03 

_ 1 

t 


WF022050 


Write Mode 

(All above measurements implemented to 1.5 V unless otherwise stated.) 

Note: Timing diagram represents one solution which results in an optimum cycle time. Timing may be 
changed in various applications as long as the worst-case limits are not violated. 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

VoH 

1, 2, 3 

VoL 

1. 2, 3 

V|H 

7, 8 

V|L 

1, 2, 3 

l|L 

1, 2. 3 

l|H 

1. 2. 3 

lOFF 

1, 2, 3 

los 

1, 2, 3 

icc 

1, 2. 3 


SWITCHING CHARACTERISTICS 


Parameter 

Symbol 



Subgroups 


7, 8. 9. 10, 11 


7, 8, 9. 10. 11 


7. 8, 9. 10. 11 


7, 8, 9. 10, 11 


7, 8, 9, 10. 11 


7, 8, 9, 10, 11 


7, 8, 9, 10. 11 



Parameter 

Symbol 


tw 


tWSD 


tWHD 


tWSA 


twHA 


twscs 


tWHCS 


Subgroups 


7, 8, 9, 10, 11 


7, 8, 9, 10, 11 


7, 8. 9, 10, 11 


7, 8, 9, 10, 11 


7, 8, 9, 10, 11 


7, 8, 9, 10, 11 


7, 8, 9, 10, 11 


MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am9128 

2048x8 Static RAM 


DISTINCTIVE CHARACTERISTICS 

• Logic voltage levels compatible with TTL • Taa/Tacs as low as 70 ns 

• Three-state output buffers and common I/O • Power-Down mode (Isb as low as 15 mA) 

• Icc Max., as low as 100 mA 


GENERAL DESCRIPTION 


The Am9128 is a 16,384-bit Static Random Access Read- 
write Memory organized as 2048 words of 8 bits. It uses 
fully static circuitry, requiring no clocks or refresh to 
operate. Directly TTL-compatible inputs and outputs and 
operation from a single -i-5 V supply simplify system 


designs. Common data I/O pins using three-state outputs 
are provided. The Am9128 is available in an industry- 
standard 24-pin DIP package with 0.6-inch pin row spacing. 
The Am9128 uses the JEDEC standard pinout for byte-wide 
memories (compatible to 16K EPROMs). 


BLOCK DIAGRAM 


*3 

A4 

As 

A« 

A? 

As 

Ajfl 


Ao 

Ai 

As 

As 

CE 

Ol 

WE 

Vcc 
Vss (QND) 



IO« lOt 


DATA I/O 


BD000281 


PRODUCT SELECTOR GUIDE 


4 


Part Number 

Am9128-70 

Am9128-90 

Am9128-10 

Am9128-12 

Am9128-15 

Am9128-20 

Maximum Access Time (ns) 

70 

90 

100 

120 

150 

200 

Maximum Operat¬ 
ing Current (mA) 

0 to 70°C 

140 

N/A 

120 

N/A 

100 

140 

-55“ to 125“C 

N/A 

180 

N/A 

150 

150 

150 

Maximum Standby 
Current (mA) 

0“ to 70“C 

30 

N/A 

15 

N/A 

15 

30 

-55“ to 125“C 

N/A 

30 

N/A 

30 

30 

30 



Publication # Rev. 

Amendment 


02050 D 

/O 
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CONNECTION DIAGRAM 
Top View 



CD000121 


Note: Pin 1 is marked for orientation. 
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ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMO standard products are available in several packages and operating ranges. The order number (Valid 
Combination) is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

0. Temperature Range 
E. Optional Processing 


-A. DEVICE NUMBER/OESCRIPTION 

Am9128 

2048 X 8 Static RAM 


- E. OPTIONAL PROCESSING 

Blank = Standard processing 
B = Burn-in 


■ D. TEMPERATURE RANGE 

C = Commercial (0 to 70°C) 

E = Extended Commercial (-55 to -f125°C) 


-C. PACKAGE TYPE 

P = 24-Pin Plastic DIP (PD 024) 

D = 24-Pin Ceramic DIP (CD 024) 

L = 32-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLR032) 


-B. SPEED OPTION 

-70 = 70 ns 
-10 = 100 ns 
-15 = 150 ns 
-20 = 200 ns 


Valid Combinations 


PC, DC. DCB, 
DE. DEB, LC, 
LCB 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 
APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) products are 
processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, or surface 
treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Ciass 

D. Package Type 

E. Lead Finish 


-E. LEAD FINISH 

A " Hot Solder DIP 
C = Gold 


- D. PACKAGE TYPE 

J = 24-Pin Ceramic DIP (CD 024) 

U ■= 32-Pjn Rectangular Ceramic Leadless 
Chip Carrier (CLR032) 


-C. DEVICE CLASS 

/B “ Class B 


■B. SPEED OPTION 
-90 = 90 ns 
-12-120 ns 
-15-150 ns 
-20-200 ns 


-A. DEVICE NUMBER/DESCRIPTION 

Am9128 

2048x8 Static RAM 



Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 


PIN DESCRIPTION 


Aq - Af 0 Addresses (Input) 

The 10-bit field presented at the address inputs selects one 
of the 2048 memory locations to be read from — or written 
into — via the data lines. 

l/Oi - I/Os Data In/Out Port (Input/Output) 

If WE is LOW, the data represented bn the I/O lines can be 
written into the selected memory location. If WE is HIGH, 
the I/O lines represent the data read from the selected 
memory location. 


CE Chip Enable (Input, Active LOW) 

Read and Write cycles can be executed only when CE is 
LOW. 

We Write Enable (Input, Active LOVIQ 

Data is written into the memory if WE is LOW and read from 
the memory if WE is HIGH. 

OE Output Enable (Input, Active LOW)_ 

Read cycles can be executed only when OE is LOW. 
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ABSOLUTE MAXIMUM RATINGS (Note 11) 

Storage Temperature.-65 to +150°C 

Ambient Temperature with 

Power Applied.-55 to +125'’C 

Supply Voltage.-0.5 V to +7.0 V 

Signal Voltage with 

Respect to Ground.-3.0 V to +7.0 V 

Power Description.1.0 W 

DC Output Current.10 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature.0 to +70‘’C 

Supply Voltage.+4.5 V to +5.5 V 

Military (M) Devices* 

Temperature...-55 to +125°C 

Supply Voltage.+4.5 V to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

‘Military product 100% tested at Tc = +25°C, +125®C, 
and -55°C. 


DC CHARACTERISTICS over operating range unless othenwise specified (Note 3)* 


Parameter 

Symbol 

Parameter 

Description 

Iqh 

Output HIGH Current 

lOL 

Output LOW Current 

V|H 

Input HIGH Voltage 

V|L 

Input LOW Voltage 

iix 

Input Load Current 

loz 

Output Leakage 

Current 

ClN 

Input Capacitance 
(Note 12) 

C|/0 

Input/Output Capacitance 
(Note 12) 

icc 

Vcc Operating 

Supply Current 

ISB 

Automatic CE Power 

Down Current 

ipo 

Peak Power On 

Current (Note 12) 


Test Conditions 


VoH = 2.4 V 


VoL =■ 0.4 V 


Vcc“4.5 V 




Vss < V| < Vcc 


Vss < Vo < Vcc 
Output Disabled 


Test Frequency-1.0 MHz, 
Ta " 25’C, 

All pins at 0 


Max. VcCt CE < V|L 
Outputs Open 


Max. Vcc. CE>V|h 


Vcc “ GND to Vcc Max. 1 COM'L 
CE>V|h (Note 2) 


s; 1. The internal write time of the memory is defined by the overlap of CE LOW and WE LOW. Both signals must be LOW to initiate a write and 
either signal can terminate a write by going HIGH. The data input setup and hold timing should be referenced to the rising edge of the signal 
that terminates the write. 

2. A pull up resistor to Vcc on the CE input is required during power up to keep the device deselected, otherwise Ipo will exceed values given. 

3. Ambient temperature is defined as the case temperature. 

4. At any given temperature and voltage condition, tHz is less than ttz. 

5. WE is HIGH for read cycle. 

6. Device is continuously selected, CE = Vi i. 

7. Address valid prior to or coincident with CE tremsition LOW. 

8. 5E = V|L. 

9. Cl - 30 pF. 

10. Transition is measured from 1.4 V on the input to 0,9 V and 1.9 V on the output using the load shown under Switching Test Circuit. 

11. The products described by this specification include internal circuitry designed to protect input devices from damaging accumulations of 
static charge. It Is suggested, nevertheless, that conventional precautions be observed during storage, handling, and use to avoid exposure 
to excessive voltages. 

12. The parameter is guaranteed by characterization, but is not tested. 

*See the last page of this spec for Group A Subgroup Testing information. 






Am9128-70 

Am9128>90 



Am9128-12 

Am9128-10 

Am9128-15 

Am9128-20 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

-2 


-2 


-2 

■H 

4 


BH 


kb 

wm\ 

m 

Vcc 
+ 1.0 

IQI 

Vcc 
+ 1.0 


Vcc 
+ 1.0 

isa 

mm 


■ai 


kbi 


mm 


■B 


kbi 


10 


10 


10 


6 


6 


6 


7 


7 


7 


wm 


■EB 


kb 




kb 


mm 


mm 


mm 




WEM 


kb 


kb 


mm 


kb 


kb 


kb 


kb 


KB 
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TYPICAL DC and AC CHARACTERISTICS 


Supply Current 
Versus Ambient Temperature 


Supply Current 
Versus Supply Voltage 


Normalized Access Time 
Versus Supply Voltage 



-55 -35-15 5 25 45 65 85 105 125 
T-*C 

OP000640 

Normalized Access Time 
Versus Ambient Temperature 



4^ 4.75 5 5.25 5.5 

Vcc-V 

OP000650 

Access Time Change 
Versus Output Loading 


*ACS 

tAA 

Tx = 2S^: 


Vcc-V 

OP000660 

Output Source Current 
Versus Output Voltage 



Vcc = 4.5 V 
Ta = 70*C 




2 3 4 

Vcc-V 


1 2 3 

V|N-V 
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SWITCHING TEST 
CONDITIONS 


SWITCHING TEST 
CIRCUIT 


KEY TO SWITCHING 
WAVEFORMS 


Input Pulse Levels 

.4 to 2.4 V 

input Rise and Fall Times 

10 ns 

Input Timing Reference Levels 

1.4 V 

Output Timing Reference Levels 

1.4 V 



WAVEFORM INPUTS 


m 

HM 




WILL BE 
CHANGING 
FROM L TO H 


DON'T CARE: CHANGING; 

ANY CHANGE STATE 

PERMITTED UNKNOWN 


CENTER 

DOES NOT LINE IS HIGH 

APPLY IMPEDANCE 

"OFF" STATE 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified* (Cont'd.) 


Parameter Parameter 
No. I Symbol Description 


Read Cycle 


tRC 


‘ACC 


‘ACS 


tOH 


tCLZ 


tCHZ 


tOLZ 


tOHZ 


tpu 


tPD 


Write Cycle 


twc 


Am9128-70 


Min. Max 


Read Cycle Time 


Address Access Time (Note 9) 


Chip Select Access Time (Note 9) 


Output Enable Time I COM'L 
(Note 9) 


Output Hold Time from Address Change 


Output in Low-Z from Ct (Notes 4, 10) 


Output in Hi-Z from CE (Notes 4, 10) 


Output in Low-Z from SE (Notes 4, 10) 


Output in Hi-Z from 5 e (Notes 4. 10) 


Chip Selection to Power-Up Time (Note 12) 


Chip Deselection to Power-Down Time (Note 12) 


Write Cycle Time 


Chip Selection to 0 to -t-ZO’C 

End of Write - 

(Note 1) -55to-125°C 


Address Setup Time 


Write Pulse Width (Note 1) 


Write Recovery Time 


Data Setup Time 


Data Hold Time 


Output in Low-Z from WE (Notes 4, 10) 


Output in Hi-Z from WE (Notes 4, 10) 


Address to End of Write 


Notes: See notes following DC Characteristics table. 

*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING CHARACTERISTICS* 


Parameter 
No. Symbol 


tRC 


tACC 


tACS 


tOH 


tCLZ 


tCHZ 


tOLZ 


<OHZ 


tpu 


tPD 


two 


Output Enable Time 
(Note 9) 


Parameter 

Description 


Read Cycle 


Read Cycle Time 


Address Access Time (Note 9) 


Chip Select Access Time (Note 9) 


COM'L 


MIL 


Output Hold Time from Address Change 


Output in Low-Z from CE (Notes 4, 10) 


Output in Hi-Z from CE (Notes 4, 10) 


Output in Low-Z from 5 e (Notes 4, 10) 


Output in Hi-Z from 5E (Notes 4, 10) 


Chip Selection to Power-Up Time (Note 12) 


Chip Deselection to Power-Down Time (Note 12) 


Write Cycle 


Write Cycle Time 


Chip Selection to 
End of Write 
(Note 1) 


Address Setup Time 


Write Pulse Width (Note 1) 


Write Recovery Time 


Data Setup Time 


Data Hold Time 


Output in Low-Z from WE (Notes 4, 10) 


Output in Hi-Z from We (Notes 4, 10) 


Address to End of Write 


Notes; See notes following DC Characteristics table. 

*See the last page of this spec for Group A Subgroup Testing information. 



COM'L 

N/A 

MIL 

105 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

lOH 

1, 2, 3 

lOL 

1, 2, 3 

V|H 

1, 2, 3 

V|L 

1. 2, 3 

iix 

1, 2, 3 

loz 

1, 2, 3 

Icc 

1, 2, 3 

ISB 

1, 2, 3 


SWITCHING CHARACTERISTICS 


No. 

Parameter 

Symbol 

Subgroups 

1 

‘rc 

7, 8, 9, 10, 11 

2 

tACC 

7, 8, 9, 10, 11 

3 

Iacs 

7, 8, 9, 10, 11 

4 

tOE 

7, 8, 9, 10, 11 

5 

tOH 

7, 8, 9, 10, 11 

6 

tCLZ 

7, 8, 9, 10, 11 

7 

tCHZ 

7, 8, 9, 10, 11 

8 

tOLZ 

7, 8, 9, 10, 11 

9 

tOHZ 

7, 8, 9, 10, 11 

12 

twc 

7, 8, 9, 10, 11 



Parameter 

Symbol 



Subgroups 


7, 8, 9, 10, 11 


7, 8, 9, 10, 11 


7, 8, 9, 10, 11 


7, 8, 9, 10, 11 


7, 8, 9, 10, 11 


7. 8, 9, 10, 11 


7, 8, 9, 10, 11 


7, 8, 9, 10, 11 


7. 8, 9, 10, 11 



MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am9150/Am91L50 

1024x4 High-Speed Static R/W RAM 


DISTINCTIVE CHARACTERISTICS 

• 1024x4 organization 

• High speed-20 ns Max. access time 

• Separate data inputs and outputs 

• Memory reset function 

• High density SLIM 24-pin 300-MIL package 

• Three-state output buffers 

• Single +5 V power supply ±10% 

• Low-power version 

GENERAL DESCRIPTION 

The Am9150 is a high-performance, static, n-channel, 
read/write, random-access memory organized as 1024 x 4. 

It features single 5 V supply operation, TTL-compatibte 
input and output levels, and separate input and output pins 
for improved system performance and ease of use. 

The Am9150 also incorporates a reset feature which will 
reset the entire contents of the memory to logical LOW in 
two cycle times by controlling R (RESET) and 5 (55). 

The Am9150 has four control signals R, 5, W and 5. The 5 
input controls read, write and reset operations of the device 
and provides for easy selection of an individual device 
when the outputs are tied together. The W (WE) input 
controls the normal read and write operations, and the 5 
(5E) controls the state of the outputs. 

BLOCK DIAGRAM 

MODE SELECT TABLE 



Outputs Mode 



H - High 
L- Low 
X “ Don't Care 


Not Selected 
Reset* 

Write 

Read 

Output Disable 


See Reset cycle description. 


0,0,0,0t0]0]0,0, 

BD005261 


PRODUCT SELECTOR GUIDE 


Part Number 


Maximum Access Time (ns) 


0°C to +70°C 

Icc Max. (mA) 


Am9150-20 Am9150-25 Am9150-35 Am915(M5 Am91L50-25 Am91L50-35 Am91L50-45 





















































CONNECTION DIAGRAMS 
Top View 


AOOflESSS 
ADDRESS 4 
ADDRESS S 
ADDRESS 6 
ADDRESS 7 
ADDRESS S 
ADDRESS 9 
DATAINPUTO(Do) 
DATAINPUTI(Di) 
DATA OUTPUT 0(0,^ 
OATAOUTPUTMQi) 

QNO 



24 _| Vcc (+9 V) 

23 ADDRESS 2 

22 !□ ADDRESS 1 
21 ADDRESS 0 

20 ;□ fi£5E¥(R) 

19 □ «iiR?KRT(5) 

19 ^ WRITE ENABLE (W) 

17 ^ OUTPUT ENABLE (O) 

16 ^ 0ATAINPUT3(D3) 

15 13 DATA INPUT 2{D2) 

14 data output 3(03) 

13 ^ DATA 0UTPUT3(02) 

CD005963 

Note: Pin 1 is marked for orientation. 


4 ? ^ 

iJTfinnr 

3 2 1 28 27_ 


26 DA, 
25Q|a<, 


22QNC 

21 aw 


13 14 15 16 17 

AJUUUL 

d i M o" d 

(9 


LOGIC SYMBOL 

(DIP ONLY) 

19 8 9 1516 17 18 


SlCSl OoOfOiDsQlCE) W/lWEl 
Ao 

H(REgED 

*3 

A4 

As 

As 

A7 

As 

As Q„ Q, Q,Q, 


METALLIZATION AND PAD 
LAYOUT 


Address Designators 


External 

Internal 

Ao 

AXo 

Ai 

AXi 

A 2 

AX 2 

Aa 

AXa 

A4 

AX 4 

As 

AXs 

As 

AYo 

A7 

AY, 

Aa 

AY 2 

Ag 

AY 3 




Die Size: 0.93" x 0.163" 
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ORDERING INFORMATION (Cont'd.) 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid 
Combination) is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


-E. OPTIONAL PROCESSING 

Blank = Standard processing 
B = Burn-in 


■ D. TEMPERATURE RANGE 

C = Commercial (0 to + 70°C) 


-C. PACKAGE TYPE 

D = 24-Pin Ceramic DIP (CD3024) 
L = 28-Pin Ceramic Leadless Chip 
Carrier (CLR028) 


- B. SPEED OPTION 

20 = 20 ns 
25 = 25 ns 


35 = 35 ns 
45 = 45 ns 


I-A. DEVICE NUMBER/DESCRIPTION 

Am9150/Am91L50 

1024x4 High-Speed Static R/W RAM 
Am91 L50 = Low-Power Version 

•Military or Limited Military temperature range products are "NPL" (Non-Compliant Products List) or Non-MIL-STD- 
883C Compliant products only. 


Valid Combinations 


AM9150-25 
AM9150-35 


DC, DCB. 
LC, LCB 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: APL Products: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 

APL Products 



-A. DEVICE NUMBER/DESCRIPTION 

Am9150/AM91L50 

1024KX4 High-Speed Static R/W RAM 

Valid Combinations 


-E. LEAD FINISH 

A = Hot Solder DIP 

-D. PACKAGE TYPE 

L - 24-Pin Ceramic DIP (CD3024) 

U - 28-Pln Rectangular Ceramic Leadless Chip 
Carrier (CLR028) 

-C. DEVICE CLASS 

/B = Class B 


-B. SPEED OPTION 

25 - 25 ns 
35 “ 35 ns 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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PIN DESCRIPTION 


Ao-Ag Address (Inputs) 

The 10 address inputs select one of the 1024 4-bit words in 
the RAM. 

S Chip Select (Input) 

An active-LOW input which selects the device for operation. 
When § is HIGH, the device is deselected and the outputs 
will be in a high-impedance state. 

W_ Write Enable (Input) _ 

W controls read and write operations. When W is HIGH and 
S is LOW, data will be present at the data outputs. When W 
is LOW, data present on the data inputs will be written into 
the selected memory location. The data outputs will be in a 
high-impedance state. 


5 Output Enable (Input) 

5 controls the state of the data outputs in conjunction with 5 
and W. 

Dg-Da Data Input 

Data inputs to the RAM. 

Q 0 -Q 3 Data Output 

Data outputs from the RAM. The data outputs will be Jn a 
high-impedance state when either § or S are HIGH or W is 
LOW. 

Vcc Power Supply +5 Volts 
Vss Ground 
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ABSOLUTE MAXIMUM RATINGS (Note 1) 

Storage Temperature.-65 to +150°C 

Ambient Temperature with 

Power Applied...-55 to +125°C 

Supply Voltage with 

Respect to Ground...-0.5 V to +7.0 V 

Signal Voltages with 

Respect to Ground.-3.5 V to +7.0 V 

Power Dissipation (Package Limitation).1.2 W 

DC Output Current.20 mA 

The products described by this specification include internal 
circuitry designed to protect input devices from damaging 
accumulations of static charge. It is suggested nevertheless, 
that conventional precautions be observed during storage, 
handling and use in order to avoid exposure to excessive 
voltages. 


OPERATING RANGES (Note 2) 
Commercial (C) Devices 

Temperature (Ta) ...0 to +70°C 

Supply Voltage (Vcc).+5.0 V±10% 

Military (M) Devices* 

Temperature (Tc).-55 to +125^ 

Supply Voltage (Vcc) .+ 5.0 V ±10% 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

•Military product 100% tested at Tc = + 25‘’C, +125°C, and -55°C. 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 


lOH 


lOL 


V|H 


V|L 


hx 


loz 


C| 


Co 


Parameter 

Description 


Output HIGH Current 


Output LOW Current 


Input HIGH Voltage 


Input LOW Voltage 


Input Load Current 


Output Leakage Current 


Input Capacitance 


Output Capacitance 


Vcc Operating Supply 
Current 


Test Conditions 


VoH “ 2.4 V 


VoL = 0.4 V 



GND<V|<Vcc 


GND < Vq < Vcc Output Disabled 


Test Frequency = 1.0 MHz 
Ta = 25°C. All Pins at 0 V, 
Vcc = 5 V (Note 8) 


Max Vcc 5 < ViL Output 
Open 


los I Output Short Circuit Current | GNO<Vo<Vcc (Notes 7, 8) 


Notes; 1. Absolute Maximum Ratings are intended for user guidelines and are not tested. 

2. For test and correlation purposes, operating temperature is defined as the "instant-ON" case temperature. 

3. Test conditions assume signal transition times of 10 ns or less, timing reference levels of 1.5 V, input pulse levels of 0 to 3.0 V and 
output loading of the specified Iol^Iqh attd 30 pF load capacitance. Output timing reference is 1.5 V. 

4. The internal write time of the memory is defined by the overlap of 5 LOW and W LOW. Both signals must be LOW to initiate a write 
and either signal can terminate ^write by going HIGH. The data input setup and hold timing is referenced to the rising edge of the 
signal that terminates the write. R must be HIGH. 

5. Transition Is measured ±500 mV from steady state voltage with specified loading in Figure 1b under Switching Test Circuits. 

6. W and R are HIGH for read cycle. 

7. For test purposes, not more than one output at a time should be shorted. Short circuit test duration should not exceed 30 seconds. 

8. This parameter is not tested, but guaranteed by characterization. 


*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING CHARACTERISTICS over operating range unless othenvise specified SWITCHING 
CHARACTERISTICS over operating range unless otherwise specified (Note 3)* 


Parameter 

Symbol 

No. Standard Alternate 


READ CYCLE 


TAVAV 


TAVQV 


TSLQV 


TGLQV 


TSLQX 



14 TWLWH twp 


TWHAX twR 


16 TDVWH tow 


17 TWHDX tDH 


.18 TWLQ2 Iwz 



RESET CYCLE 


20 TAVAV 


21 TAVRL 


22 TWHRL 


23 TSLRL 


24 TRLRH 


25 TRHSX 


Parameter 

Description 


Read Cycle Time (Note 6) 


Address Access Time 


Chip Select Access Time 


Output Enable Access Time 


Chip Select LOW to Output in 
Low-Z (Notes 5, 8) 


Chip Select HIGH to Output in 
Hi-Z (Notes 5. 8) 


Output Enable LOW to Output in 
Low-Z (Note 5, 8) 


Output Enable HIGH to Output in 
Hi-Z (Notes 5, 8) 


Output Hold after 
Address Change 


Am9150-25 Am9150-35 Am9150-45 

Am9150-20 Am91L50-25 Am91L50-35 Am91L50-45 


Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 







mm 




1^ 


ii^n 


mm\ 

10 


mm 




wm\ 

10 


mm 




1^1 


0 


0 


0 


15 

0 

20 

0 

25 

0 

30 


0 


0 


0 


15 

0 

20 

0 

25 

0 

30 


3 

1 


3 

1 


3 

1 




Write Cycle Time (Note 4) 


Chip Select LOW to Write Enable! 10 
HIGH 


Address Valid to End of Write 


Address Valid to Beginning of 5 

Write 


Write Pulse Width 


Address Hold after End of Write 


Data in Valid to Write Enable 
HIGH 


Data Hold after End of Write 


Write Enable LOW to Output in 
Hi-Z (Notes 5, 8) 


Write Enable HIGH to Output in 
Low-Z (Notes 5, 8) 


Reset Cycle Time 


Address Valid to Beginning of 
Reset 


Write Enable HIGH to Beginning 
of Reset 


Chip Select LOW to Beginning of 
Reset 


Reset Pulse Width 


Chip Select Hold after End of 
Reset 


26 

TRHWL 

tRHW 

Write Enable Hold after End of 
Reset 

20 


30 


40 . 


50 


ns 

27 

TRHAX 

tRHA 

Address Hold after End of Reset 



111^9 


40 


50 


ns 

28 

TRLQZ 

tRHZ 

Reset LOW to Output in Hi-Z 
(Notes 5, 8) 

0 

15 

0 

20 

0 

25 

0 

35 

ns 

29 

TRHQX 

tRLZ 

Reset HIGH to Output in Low-Z 

0 

15 

0 

20 

0 

25 

0 

35 

ns 


(Notes 5, 8) 


Notes: See notes following DC Characteristics table. 


*Se 0 the last page of this spec for Group A Subgroup Testing information. 
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RESET CYCLE 

The reset cycle is initiated by^ going LOW for a time > tpp, 
and is terminated by holding R HIGH for a time>tRHA- The 
addresses to the device must be stable during the RESET 
cycle time. The entire contents of the RAM will be reset to 
ZERO regardless of the address chosen during the cycle. The 


control § must be<V|L maximum, and W must be>ViH 
minimum and it is recommended that S be>V|H minimum. 

The reset cycle is normally associated with current spikes, 
both at Vcc and GND as shown in the graph. To attenuate the 
current spikes, an external bypass capacitor (high frequency, 
0.1 ixF) for each Am9150 socket is recommended. 


Typical Icc and Ignd During a Reset Cycle 


T* - 2S-C 
Vcc - *■* V 



20 30 40 so 60 70 BO 


SWITCHING TEST CIRCUITS 


KEY TO SWITCHING 
WAVEFORMS 



30 pF 

(INCLUDING 
SCOPE AND 
JIG) 




Figure 1a. 


Figure 1b. 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

Iqh 

1, 2, 3 

lOL 

1, 2, 3 

V|H 

7, 8 

V|L 

7, 8 

l|X 

1. 2, 3 

bz 

1, 2, 3 

icc 

1, 2, 3 



No. 

Parameter 

Symbol 

Subgroups 

1 

TAVAV (tRc) 

7. 8, 9, 10, 11 

2 

TAVQV (tAA) 

7. 8, 9, 10. 11 

3 

TSLQV (tACS) 

7, 8, 9, 10, 11 

4 

TGLQV (toE) 

7, 8, 9, 10, 11 

9 

TAXQX 

(tOHA) 

7. 8, 9, 10, 11 

10 

TAVAV (twc) 

7. 8, 9, 10. 11 

11 

TSLWH (tew) 

7. 8. 9. 10, 11 

12 

TAVWH (tAw) 

7, 8, 9, 10. 11 

13 

TAVWL (tAs) 

7. 8, 9, 10, 11 

14 

TWLWH 

(twp) 

7, 8, 9, 10. 11 

15 

TWHAX (twR) 

7, 8. 9. 10. 11 



Parameter 

Symbol Subgroups 


7 , 8. 9. 10. 11 

(tow) 


TWHDX (Idh) 7, B. 9, 10, 11 


(tRRC) 


TAVRL (tRSA) 7, 8, 9, 10, 11 


TWHRL 

(tRSW) 


7, 8, 9, 10, 11 


7, 8. 9, 10, 11 


TRLRH (tRp) 7, 8, 9, 10, 11 


TRHSX 


(tRHCS) 


TRHWL 

Orhw) 


TRHAX 

(tRHA) 


7. 8, 9, 10, 11 


7, 8, 9, 10, 11 


7, 8, 9. 10, 11 



MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MiL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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I.SI.6U1V 


Am9151 


1024x4 Registered Static RAM with SSR™ 
— On-Chip Diagnostics Capability 



BLOCK DIAGRAM 




PRODUCT SELECTOR GUIDE 


Ice Max. (mA) 


0°C to +70‘’C 


-SSX to +125°C 


Am9151-40 


40 


180 


N/A 


Ani9151-50 


50 


180 


180 


Am9151-60 


60 


180 


180 


1. Cycle time = Address setup time plus clock to output time, including transition times. 


SSR is a trademark of Advanced Micro Devices, Inc. 
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CONNECTION DIAGRAM 

Top View 

A7IZ 

• 

1 

^ 24 

Z] Vcc(+5V) 

AeC 

2 

23 

Z 3 As 

A5IZ 

3 

22 

1 

Z] Ag 

A4 cz 

4 

21 

Z 3 

AaC 

5 

20 

Z] 

Aa C 

6 

19 

iillNiTi) 

A, C 

7 

18 

ZD DQi(I/0,) 

Ao C 

8 

17 

!□ DQjCI/Oj) 

M(MODE^I 

9 

16 

003(1/03) 

DK(DCLK)| 

10 

15 

Z] 004(1/04) 

SO (SERIAL INPUT) CZ 

11 

14 

1 so (SERIAL OUTPUT) 

GND (“ 

12 

13 

1 PK(PCLK) 




CD0094B1 


LOGIC SYMBOL 



LS002440 






ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid 
Combination) Is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


-E. OPTIONAL PROCESSING 

Blank = Standard processing 
B = Burn-in 


-0. TEMPERATURE RANGE 

C •= Commercial (0 to + 70°C) 
M = Military* (-55 to +125°C) 


■C. PACKAGE TYPE 

D “ 24-Pin Ceramic DIP (CD3024) 


-B. SPEED OPTION 

40 = 40 ns 60 = 60 ns 

50 = 50 ns 


<-A. DEVICE NUMBER/DESCRIPTION 

Am9151 

1024x4 Registered Static RAM with SSR 

•Military or Limited Military temperature range products are "NPL" (Non-Compliant Products List) or 
Non-MIL-STD-883C Compliant products only. 


Valid Combinations 


AM9151-40 

AM9151-50 

AM9151-60 


DC. DCB, 
DMB 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD'883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specification?. The order number (Valid Combination) for APL products is formed by a 
combination of; A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 


AM9151 -50 /B 1, 


A 


E. LEAD FINISH 

A “ Hot Solder DIP 


D. PACKAGE TYPE 

L = 24-Pin Ceramic DIP (CD3024) 


C. DEVICE CLASS 

/B “ Class B 


B. SPEED OPTION 

50 = 50 ns 
60 = 60 ns 


A. DEVICE NUMBER/DESCRIPTION 

Am9151 

1024 x 4 Registered Static RAM with SSR 


Valid Combinations 

AM9151-50 

/BLA 

AM9151-60 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 




PIN DESCRIPTION 


A 0 -A 9 Address (Inputs) 

The 10-bit field presented at the address inputs selects one 
of the 1024 memory locations to be read from or written 
into. 

M Mode (Input) 

Control input for the pipeline register, multiplexer, shadow 
register, shadow register multiplexer, and initialize register. 

DK Diagnostic Clock (Input) 

The diagnostic clock is used to load or shift data into the 
shadow register. Also used to load data into the initialize 
register and the memory array. Transfer occurs on the LOW- 
to-HIGH transition of DK. 

SD Serial Data Input (Input) 

The input to the least significant bit of the shadow register 
when operating in the shift mode. SD is also a control input 
when it is not in the shift mode. 

PK Pipeline Clock (Input) 

The pipeline clock is used to load data into the pipeline 
register from the initialize register, shadow register, or the 
memory array. 


SQ Serial Data Output (Output) 

The output from the most significant bit of the shadow 
register. When mode is LOW SD feeds through to SQ. 

DQ 1 -DQ 4 Data I/O Port (Input/Output) 

Parallel data output from the pipeline register or parallel 
data input to the shadow register. 

is Synchronous Initialize (Input) 

Control input for the initialize register. Used to load the 
pipeline register from the initialize register or load the 
initialize register from the shadow register. The initialize 
function can be used to generate any arbitrary 
microinstruction for system interrupt or reset. 

Ss Synchronous Output Enable (Input) 

Controls the state of the DO outputs in conjunction with PK. 

S Asynchronous Output Enable (Input) 

Controls the state of the DQ outputs independent of clock. 


FUNCTIONAL DESCRIPTION 


See the following function tables (Tables 1 and 2) for PK and DK operations. 

TABLE 1. FUNCTION TABLE for PK OPERATIONS 
PK transitions LOW-to-HIGH. DK stable at least 65 ns before PK transition, SD = Don't Care. 



Outputs 

DQ 1 -DQ 4 

Operation 

PR1-PR4 

Hi-Z 

Hi-Z 

IREG PREG 

PRi - PR4 

Hi-Z 

Hi-Z 

MEM —>• PREG 

PR1-PR4 

Hi-Z 

Hi-Z 

DREG ->• PREG 



TABLE 2. FUNCTION TABLE for DK OPERATIONS 

DK transitions LOW-to-HIGH, PK stable at least 65 ns before DK transition, S controls output impedance, 
otherwise Don't Care. 



Outputs 

DQ 1 -DQ 4 

Operation 

PRi - PR 4 

DREG IREG 

Hi-Z 


Hi-Z 


PRi - PR 4 

SHIFT DREG 

Hi-Z 


Hi-Z 

SD = DRi, DR 4 = SQ 

PRi - PR 4 

PDREG DREG 

Hi-Z 

DQ DREG 

Hi-Z 

DQi = DRi, DQ 4 = DR 4 

PRi = PR 4 


Hi-Z 

DREG -> MEM 

Hi-Z 




•Set in a previous cycie by PK. 

Note: If DK and PK transitions are within 65 ns of each other, the device will assume an unknown state. 
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APPLICATIONS 

Applying Serial Shadow Register (SSR) 
Diagnostics in Sequentiai Logic Systems 

Diagnostics 

A diagnostics capability provides the necessary functionality 
as well as a systematic method for detecting and pin-pointing 
hardware related failures in a system. This capability must be 
able to both observe intermediate test points and control 
intermediate signals — address, data, control, and status — to 
exercise all portions of the system under test. These two 
capabilities, observability and controllability, provide the ability 
to establish a desired set of input conditions and state register 
values, sample the necessary outputs, and determine whether 
the system is functioning correctly. 

Testing Combinational and Sequential Networks 

The problem of testing a combinational logic network is well 
understood. Sets of input signals (test vectors) are applied to 
the network and the network outputs are compared to the set 
of computed outputs (result vectors). In some cases sets of 
test vectors and result vectors can be generated in a 
computer-aided environment, minimizing engineering effort. 
Additionally, fault coverage analysis can be automated to 
provide a measure of how efficient a set of test vectors is at 
pin-pointing hardware failures. For example, a popular mea¬ 
sure of fault coverage computes the percentage of stuck-at- 
ones (nodes with outputs always HIGH) and stuck-at-zeros 
(nodes with outputs always LOW) a given set of test vectors 
will discover. 

A sequential network (Figure 1) is much more difficult to test 
systematically. The outputs of a sequential network depend 
not only on the present inputs but also on the internal state of 
the network. Initializing the internal state register to the value 
necessary to test a given set of inputs is difficult at best, and 
not easily automated. Additionally, observing the internal state 
of a sequential network can be very difficult and time 
consuming if the state information is not directly available. For 
example, consider the problem of determining the value of an 


internal 16-bit counter if only a carry-out signal is available. 
The counter must be clocked until it reaches the carry-out 
state and the starting value computed. Up to 65,535 clock 
cycles may be necessary! An easier method must exist. Serial 
Shadow Register diagnostics provides this method. 

Serial Shadow Register Diagnostics 

Serial Shadow Register diagnostics provides sufficient observ¬ 
ability and controllability to turn any sequential network into a 
combinational network. This is accomplished by providing the 
means to both initialize (control) and sample (observe) the 
state elements of a sequential network. Figure 2 shows the 
method by which Serial Shadow Register diagnostics accom¬ 
plishes these two functions. 

Serial Shadow Register diagnostics utilizes an extra multiplex¬ 
er on the input of each state register and a duplicate or 
shadow of each state flip/flop in an additional register. The 
shadow register can be loaded serially via the serial data input 
(thus the name Serial Shadow Register diagnostics) for 
controllability. Once the desired state information is loaded 
into the serial register it can be transferred into the internal 
state register by selecting the multiplexer and clocking the 
state register with PCLK. This allows any internal state to be 
set to a desired state in a simple, quick, and systematic 
manner. 

Internal state information can be sampled by loading the serial 
register from the state register outputs. This state information 
can then be shifted out via the serial data output to provide 
observability. Notice that the serial data inputs and outputs 
can be cascaded to make long chains of state information 
available on a minimum number of connections. 

In effect. Serial Shadow Register diagnostics breaks the 
normal feedback path of the sequential network and estab¬ 
lishes a logical path with which inputs can be defined and 
outputs sampled. This means that those techniques which 
have been developed to test combinational networks can be 
applied to any sequential network in which Serial Shadow 
Register diagnostics is utilized. 




Figure 1. Sequential Network 


Figure 2. Combinational Network 
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When normal pipeline registers are replaced by SSR diagnos¬ 
tics pipeline registers, system debug and diagnostics are 
easily implemented. State information which was inaccessible 
is now both observable and controllable. Figure 3 shows a 
typical computer system using Am29818's and Am9151's. 

Serial paths have been added to all the important state 
registers (macroinstruction, data, status, address, and microin¬ 
struction registers). This extra path will make it easier to 
diagnose system failures by breaking the feed-back paths and 
turning sequential state machines into combinatorial logic 
blocks. For example, the status outputs of the ALU may be 
checked by loading the microinstruction register with the 


necessary microinstruction. The desired ALU function is then 
executed and the status outputs captured in the status 
register. The status bits can then be serially shifted out and 
checked for validity. 

A single diagnostic loop was shown in Figure 3 for simplicity, 
but several loops can be employed in more complicated 
systems to reduce scan time. Additionally, the Am29818's can 
be used to sample intermediate test points not associated with 
normal state information. These additional test points can 
further ease diagnostics, testability and debug. The Am9151s' 
SSR format and functionality are identical to the Am29818. 



ON-CH(P ^PELINE 
AND 

SSR CNAGNOST(CS 
REGISTERS 


ON-CHIP PIPELINE 
ANO 

SSR DIAGNOSTICS 
REGISTERS 


ON-CHIP PIPELINE I I 
AND 

SSR diagnostics ri 

REGISTERS I | 


MEMORY ADDRESS 
REGISTERS 
Am29$t8 


FUSE PROGRAMMABLE 
CONTROLLER 
Am29PL141 


DISTRIBUTED SYSTEM CONTROLS 


Figure 3. Typical System Configuration 
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ABSOLUTE MAXIMUM RATINGS (Note 1 ) 

Storage Temperature.-65 to +150°C 

Ambient Temperature with 

Power Applied.-55 to +125®C 

Vcc with Respect to GND.-0.5 to +7.0 V 

All Signal Voltages with 

Respect to GND.-3.5 to +7.0 V 

Power Dissipation 

(Package Limitation).1.2 W 

DC Output Current.20 mA 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES (Note 2 ) 
Commercial (C) Devices 

Temperature.0 to +70°C 

Supply Voltage.+4.5 to +5.5 V 

Military (M) Devices* 

Temperature.55 to +125°C 

Supply Voltage.+4.5 to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 

•Military product 100% tested at Tc = +25'’C, +125°C, 
and -55‘‘C. 


DC CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 

Parameter 

Description 

lOH (DQ) 

Parallel Output HIGH Current 

lOL (DQ) 

Parallel Output LOW Current 

lOH (SQ) 

Serial Output HIGH Current 

lOL (SQ) 

Serial Output LOW Current 

V|H 

Input HIGH Voltage 

V|L 

Input LOW Voltage 

lix 

Input Load Corrent 

loz 

Output Leakage Current 

C| 

Input Capacitance 

C |/0 

Parallel Input/Output Capacitance 

Co 

Serial Output Capacitance 

Icc 

Vcc Operating Supply Current 

los (DQ) 

Parallel Output Short Circuit Current 

los (SQ) 

Serial Output Short Circuit Current 


Ta = +70°C 


Ta = +125‘’C 


Test Conditions 


VoH = 2.4 V 


VoL = 0.4 V 


VoH = 2.4 V 


VoL = 0.5 V 


(Note 6 ) 


GND<V|<Vcc 


GND < Vo < Vcc 


Test Frequency =• 1.0 MHz 
Ta = 25*C, All Pins at 0 V, 
Vcc = 5 V (Note 8 ) 


Vo - 0 V (Notes 7, 8 ) 


Vo = 0 V (Notes 7, 8 ) 


Notes: 1. Absolute Maximum Ratings are intended for user guidelines and are not tested. 

2. For test and correlation purposes, operating temperature is defined as the "instant-ON" case temperature. 

3. Test conditions assume signal transition time of 10 ns or less, timing reference levels of 1.5 V, input pulse 
levels of 0 to 3.0 V and output loading of the specified Iql/Ioh and 50 pF load capacitance for DQi - DQ 4 
and 15 pF for SQ output; output timing reference is 1.5 V. 

4. TGHDQZ and TPKHDQZ are measured to the Vqh -0.5 V and Vql +0.5 V output levels using the toad in C. 
under Switching Test Circuits. 

5. All device test loads should be located within 2" of device outputs. 

6 . V|L voltages of less than -0.5 V on DQi -DQ 4 pins will cause the output current to exceed the maximum 
rating and thus should not exceed 30 seconds in duration. 

7. For test purposes, not more than one output at a time should be shorted. Short circuit test duration should not 
exceed 30 seconds. 

8 . This parameter is not tested, but guaranteed by characterization. 



*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING TEST CIRCUITS 



50 pF 

(INCLUDING 
SCOPE AND 
JIG) 




TC003521 

A. Output Load for DQ 1 -DQ 4 


B. Output Load for SO 


C. Output Load for TGHDQZ 
and TPKHDQZ (Note 4) 


SWITCHING CHARACTERISTICS over operating range unless othenwise specified* (Cont'd.) 


Parameter 

Description 


Parameter 

Symbol 


PK'Controlled Operations 


Address to PK HIGH Setup Time 


Address from PK HIGH Hold Time 


Delay from PfC HIGH to Output Valid, if 
Outputs Were Not Hi-Z Initially 


Delay from PK HIGH to Output Valid, if 
Outputs Were Hi-Z Initially 


PK Pulse Width (LOW or HIGH) 


Asynchronous Output Enable LOW to Output 
Valid 


Asynchronous Output Enable HIGH to Output 
HI-Z (Note 4) 


Gs to PK HIGH Setup Time 


5i from PK HIGH Hold Time 


Delay from PK HIGH to Output in Hi-Z 
(Note 4) 


Mode to PK HIGH Setup Time 


Mode from PK HIGH Hold Time 


Synchronous T to PK HIGH Setup Time 


Synchronous I,from PK HIGH Hold Time 


DK Stable to PK HIGH Setup Time 


DK from PK HIGH Hold Time 


Address Input Rise and Fall Times 


Am9151-40 

Am9151-50 

Am9151-60 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 





















































































































SWITCHING CHARACTERISTICS over operating range unless otherwise specified* 


Parameter 

Symbol 


Parameter 

Description 


No. 


DK-Controlled Operations 


TPKSDKH PK Stable to DK HIGH Setup Time 


TDKHPKX PK from DK HIGH Hold Time 


TSDVDKH Serial Data in to DK HIGH Setup Time 


TDKHSDX Serial Data in from DK HIGH Hold Time 


TMVDKH Mode to DK HIGH Setup Time 


TDKHMX Mode from DK HIGH Hold Time 


TDQVDKH Data in to DK HIGH Setup Time 


TDKHDQX Data in from DK HIGH Hold Time 


TlVDKH Is to DK HIGH Setup Time 


TDKHIX li from DK HIGH Hold Time 


TDKHSQV Delay from DK HIGH to Serial Data Out Valid 


Am9151-40 

Am9151-50 

Am9151-60 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


TDKHDKL 

TDKLDKH 


(Shifting) 


DK Pulse Width (LOW or HIGH) 


Address Valid to DK HIGH Setup Time for 
Memory Write 


Address Hold from DK HIGH (Write) 


TAVDKH 


TDKHAX 


Non DK- or PK-Controlled Operations (DK = Stable, PK = Stable) 


Delay from Serial Data in Valid to Serial Data 
Out Valid (Mode HIGH) 


Delay from Mode HIGH to Serial Data Out 
Valid 


Serial Data in Valid to Mode HIGH Setup 
Time 


Delay from Mode LOW to Serial Data Valid 
(SO - DR4) 


*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS (Cont'd.) 



TIMING SET 2 (G LOW) 



' ^_/ 

! - 

5s //A TGSVPKM-- 

-0 

-s 

TPKHGSX 



[--^ TPKHDOZ ■ 1 

TPKHDQV2 - 

1 .,.! ® 

VALID 

- \ 

0Qt-DQ4 

- _ .. .. ■ . A 

1 

* TMVPKH. » 


k—TPKHMx(l^ 


/ - ! 

r VALID ! 

i 




i 




1 

PM 


WF021312 


PK-Reiated 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 
I Parameter I 


Symbol 

Subgroups 

lOH (DQ) 

1, 2, 3 

Iol(DQ) 

1. 2, 3 

lOH (SQ) 

1. 2, 3 

Iol(SQ) 

1. 2, 3 

V|H 

7. 8 

V|L 

7, 8 

l|X 

1, 2, 3 

loz 

1. 2, 3 

Ice 

1. 2, 3 


SWITCHING CHARACTERISTICS 


No. 

Parameter 

Symbol 

Subgroups 

No. 

Parameter 

Symbol 

Subgroups 

1 

TAVPKH 

7. 8. 9, 10, 11 

19 

TSDVDKH 

7, 8, 9, 10, 11 

2 

TPKHAX 

7, 8, 9, 10, 11 

20 

TDKHSDX 

7, 8, 9, 10, 11 

3 

TPKHDQV1 

7, 8, 9, 10, 11 

21 

TMVDKH 

7, 8, 9, 10, 11 

4 

TPKHDQV2 

7, 8, 9, 10, 11 

22 

TDKHMX 

7, 8, 9, 10, 11 

5 

TPKHPKL 

TPKHPKH 

7, 8. 9, 10, 11 

23 

TDQVDKH 

7, 8, 9, 10, 11 

6 

TGLDQV 

7, 8, 9, 10, 11 

24 

TDKHDQX 

7, 8, 9, 10, 11 

8 

TGSVPKH 

7, 8, 9, 10, 11 

25 

TlVDKH 

7, 8, 9, 10, 11 

9 

TPKHGSX 

7, 8, 9, 10, 11 

26 

TDKHIX 

7, 8, 9, 10, 11 

11 

TMVPKH 

7, 8, 9, 10, 11 

27 

TDKHSQV 

7, 8, 9, 10, 11 

12 

TPKHMX 

7, 8, 9, 10, 11 

28 

TDKHDKL 

TDKLDKH 

7. 8, 9, 10, 11 

13 

TIVPKH 

7, 8, 9, 10, 11 

29 

TAVDKH 

7, 8. 9. 10, 11 

14 

TPKHIX 

7, 8, 9, 10, 11 

30 

TDKHAX 

7, 8, 9, 10, 11 

15 

TDKSPKH 

7, 8, 9, 10, 11 

31 

TSDVSQV 

7, 8, 9, 10, 11 

16 

TPKHDKX 

7, 8, 9, 10, 11 

32 

TMHSQV 

7, 8, 9, 10, 11 

17 

TPKSDKH 

7, 8, 9, 10, 11 

33 

TSDVMH 

7, 8, 9, 10, 11 

18 

TDKHPKX 

7, 8, 9, 10, 11 

34 

1 

TMLSQV 

- ■ 

7, 8, 9, 10, 11 



MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am99C10 

256x48 Content Addressable Memory (CAM) 


ADVANCE INFORMATION 


DISTINCTIVE CHARACTERISTICS 


Fast-compare time — 50 ns data to match output 
Maskable-bits and maskable-words 
Word-parallel search 
Multiple-match capabilities 


On-chip address decoder 
Time-multiplexed data input 
TTL-compatible inputs and outputs 
Low power dissipation via CMOS 


GENERAL DESCRIPTION 


The Am99C10 is a high-speed Content Addressable Mem¬ 
ory (CAM) with a capacity of 256 words of 48 bits each. The 
256 X 48 organization is ideal in Ethernet network applica¬ 
tions where it can function as an address filter and perform 
the network address look-up function in bridges. It can also 
find use in database machines, temporary storage, decod¬ 
ing, and scratch pad memory applications. Unlike standard 
memories that associate data with an address, the CAM 
associates an address with data. The data (comparand) is 
presented to the CAM which performs simultaneous com¬ 
pare operations on all data (256 words). When the compa¬ 
rand and a word in the CAM are matched, the on-chip 


priority encoder generates a match word address identify¬ 
ing the location of the data in the CAM. If multiple matches 
occur, the encoder generates the lowest matched address. 

The Am99CtO featur^ ^16-bit_bi^rectional data bus and 
three control signals: W, G and E. W controls the writing of 
the internal registers, latches, and the CAM. G controls the 
reading of the output data and status, while E controls the 
selection/deselection of the device. 

The Am99C10 CAM is manufactured with state-of-the-art 
CMOS processing techniques. It is assembled in a 24-pin, 
400-mil wide DIP. 


BLOCK DIAGRAM 


rarcH 

■ MUlti 
FOCC 

• SEGMENT COUNTER S<, 

• SEGMENT COUNTER S, 


data 

BUS<^ ^ 
06-BIT) ' 
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CONNECTION DIAGRAM 
Top View 



CD009610 


Note: Pin 1 is marked for orientation. 


PIN DESCRIPTION 


D/C Data/Command Mode Selection (Input, TTL, 
Active HIGH) 

A LOW on this input selects the command mode. A HIGH on 
this input selects the data mode. 

W Write Enable (Input, TTL, Active LOW) 

This pin controls the writing of the internal registers and 
latches. New data may be written into a register by forcing 
the appropriate state of D/C, E and W. 

S Output Enable (Input, TTL, Active LOW) 

This pin controls the reading of the output data and status 
register. The status register can be accessed by forcing the 
appropriate state of D/C and pulling G LOW. Do - D 15 is in 
the high-impedance state when 5 is pulled HIGH. 

E Chip Enable (Input, TTL, Active LOW) 

A LOW on this iriputen^les chip operations as specified by 
the state of D/C, W, G and the command word. 


FULL Address Full (Output, TTL, Active LOW) 

A LOW on this output indicates that all the words in the 256 
address locations in CAM are used. A HIGH on this output 
indicates th at cer tain locations are still av ailable for storage 
or that the FULL output is disabled. The FULL output is in 
the logic HIGH state when E is HIGH. 

SiTCH Mitch (Output, TTL, Active LOW) 

A LOW on this output indicates that the data present in the 
comparand register and word(s) already stored In the CAM 
are matched. A HIGH on this output indicates that a 
mismatch has taken place or the match output i^disabled. 
The match output Is in the logic HIGH state when E is HIGH. 

Vcc Power Supply (Input) +5 V 
Vss Power Supply (Input) Ground 


Do-0^5 Data Bus (Bidirectional, Three-State) 

The 16-bit bidirectional data bus performs data transfers. 
The data bus is in a high-impedance state when S is HIGH 
and/or E is HIGH. 


FUNCTIONAL DESCRIPTION 

The following functional description briefly describes the 
Am99C10 Block Diagram as well as the architecture of the 
device. 

Organized 256x48, the Am99ClO has an internal 16-bit 
bidirectional data bus, while the internal data bus is organized 
48 bits wide. The demultiplexer and Comparand Register 
assemble 48-bit wide data from the external 16-bit data. The 
Segment Counter controls the multiplexer/demultiplexer oper¬ 
ations. The Comparand Register is organized as three 16-bit 
registers. The source of data to the Comparand Register is 
selected from the CAM, Mask Register, or I/O. The Segment 
Counter output is used to select a 16-bit field in the 48-bit bus. 
The Mask Register is 48 bits wide and is loaded from the 
Comparand Register by issuing a "move" command. The 


command latch holds a 16-bit command word, providing 
global control of the Am99C10. 

The state information memory indicates the state of the 48-bit 
word in the CAM and is organized 256 words by 2 bits. Each 
48-bit word has a skip-bit and an empty-bit associated with it. 
The skip-bit enables/disables a word in the CAM in situations 
where there are multiple matches. The priority encoder 
generates the lowest match address when multiple matches 
occur. The skip-bit gives the user the ability to detect other 
matched addresses. The match address is accessed by 
reading the status register. The empty-bit indicates available 
or empty addresses in the CAM into which data can be written. 
If multiple empty addresses exist, the priority encoder gener¬ 
ates the lowest empty address. The empty address is ac¬ 
cessed by reading the status register. 





Am99C164/Am99Cl 65 

16,384x4 STATIC R/W RANDOM-ACCESS MEMORY 


ADVANCE INFORMATION 


DISTINCTIVE CHARACTERISTICS 


Fast access time - Am99C164 - 35/45/55/70 ns 
maximum 

Am99C165 - 35/45/55/70 ns 
maximum 

16Kx4 organiz^on 

Output Enabie (G) control to aiieviate bus contention 
conditions (Am99C165) 

Singie 5 V ±10% power suppiy operation 
Fully static storage and interface circuitry 


• Automatic power down when deseleoted 

• Low power dissipation 

- 330 mW average operating power 

- 85 mW maximum standby power for TTL interface 
levels 

• 2 V data retention oapabiiity 

• 22-pin 0.300-inch DiP (Am99C164) 

• 24-pin 0.300-inch DIP (Am99C165) 


GENERAL DESCRIPTION 


The Am99C164 and Am99C165 are high-performance 
16,384x4 bit static read/write random-access memory 
manufactured with state-of-the-art CMOS processing tech¬ 
niques. 

The Am99C164 device features Mmmon input/output pins 
and two control signals (E) and (W). While E controls read, 
write and selection/deseiection of the device, W controis 
the write operation and output buffers only. 

■^e Am99C165 device features three control signals (E), 
(W) and (S) to facilitate not oniy memory expansion but 
aiso aiieviate any bus contention conditions which might 
iimit high performance read/write operation. Whiie W 
activates only the input buffers during a write cycle, S 


activates oniy the output buffers during a read cycle. E 
controls the selection/deselection of the entire device 
irrespective of read or write and powers down the device 
when E is inactive. Aii input/output interface leveis are fuiiy 
TTL compatibie for both the Am99C164 and Am99C165. 

The Am99C164 and Am99C165 require a singie 5 V power 
supply while operating but can hoid the data when power 
supply level is maintained at a voltage as low as 2 V. 

The Am99Cl64 is available in a 22-pin 0.300 inch wide dual 
in-line ceramic or plastic package. 

The Am99C165 is available in a 24-pin 0.300 inch wide dual 
in-line ceramic or plastic package. 


PRODUCT SELECTOR GUIDE 


Part Number 


Maximum Access Time (ns) 


IccMax (mA) 0 to -h70°C 


IccMax (mA) -55 to +125'’C 
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Am99C164/Am99C 165 





























CONNECTION DIAGRAMS 
Top View 
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BLOCK DIAGRAMS 


Am9gC164 


Am99C165 


kCMORY ARRAY 
256 ROWS 
256 COLUMNS 


fcCMORY ARRAY 
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Am99Cl9 

1024x9 First-In/First-Out (FIFO) 


ADVANCE INFORMATION 


DISTINCTIVE CHARACTERISTICS 


• First-In/First-Out dual-port memory 

• 1024 X 9 organization 

• Fast cycle time 
- 45 ns typical 

• Fast throughput tirrie > 20 MHz 

• Expandable by both word depth and/or bit width 

• Empty, half-full, and full warning flags 


• Asynchronous and simultaneous read and write 

• Auto re-transmit capabilities 

• Low-power dissipation 

- 440 mW (0 to -^70'’C) 

- 550 mW (-55 to +125‘’C) 

• Single 5-volt ±10% power-supply operation 

• 28-pin (0.600-inch) DIP 


GENERAL DESCRIPTION 


The Am99C19 is a dual-port FIFO memory that offers 
parallel loading capability. Full and empty flags are provided 
to prevent overflow or underflow of data. Expansion logic is 
incorporated into the device for easy expansion in both 
word size and depth. 

The read and write cycles are internally sequential through 
the use of ring pointers without address information present 
to load and unload data. Write and Read signals are used 
to toggle data in and out of the device. The Am99C19 has a 
typical read/write cycle time of 45 ns (> 20 MHz). 


The AM99C19 FIFO offers a 9-bit wide data array for 
control and parity bits at the user's choice. This feature is 
ideally suited for data communications where a parity bit for 
transmission/reception error checking is necessary. The 
Am99C19 device offers the user a choice to re-transmit 
from the beginning of data by incorporating a "re-transmit" 
capability. 

The Am99C19 is available in a 28-pin (0.600-inch) dual-in¬ 
line package. 


BLOCK DIAGRAM 


DATA INPUTS 
(Do-DJ 
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CONNECTION DIAGRAM 
Top View 



CD009410 


Note: Pin 1 is marked for orientation. 
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Am99C328 

32,768x8 Static R/W Random-Access Memory 


ADVANCE INFORMATION 


DISTINCTIVE CHARACTERISTICS 


• Fast access time — 45/55/70/100 ns Maximum 

• 32K X 8 organization 

• Output Enable G (OE) control to alleviate bus contention 

• Single 5 V ±10% power supply operation 

• Fuiiy static storage and interface circuitry 

• Automatic Power-Down when deselected 


• Low power dissipation 

- 400 mW typical operating power 

- 125 mW maximum standby power for TTL interface 
levels 

• 2 V data retention capability 

• 28-pin, 0.6-inch DiP 


GENERAL DESCRIPTION 


The Am99C328 is a high-performance, 32,768 x 8-Bit Static 
Read/Write Random-Access Memory manufactured with 
state-of-the-art CMOS processing techniques. 

The Am99C328 features three control signals, E (CE), W 
(WE), and G (OE), to facilitate not only memory expansion, 
but also alleviate any bus contention conditions which 
might iimit high-performance Read/Write operation. While 
W (WE) activates only the input buffers during a write cycle, 
G (OE) activates oniy the output buffers during a read cycle. 


E (CE) controls the selection/deselection of the entire 
device irrespective of read or write and powers down the 
device when E (CE) is inactive. Ail input/output interface 
levels are fully TTL compatible for the Am99C328. 

The Am99C328 requires a singie 5 V power supply while 
operating, but will hold the data when the power-supply 
level is maintained at voitages as iow as 2 V. 

The Am99C328 is avaiiabie in a 28-pin, 0.6-inch wide, dual¬ 
in-line, side/brazed package. 


BLOCK DIAGRAM 



PRODUCT SELECTOR GUIDE 


Part Number 

Am99C328-45 

Am99C328-55 

Am99C328-70 

Am99C328-10 

Access Time Max. (ns) 

45 

55 

70 

100 

Ice Max. (mA) 0 to +70°C 

120 

120 

120 

120 

Ice Max. (mA) -55 to +125°C 

NA 

140 

140 

140 
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CONNECTION DIAGRAM 
Top View 
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ADDRESS DESIGNATORS 
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Ain99C416 

4096 X 16 static Read/Write Random-Access Memory 
_ ADVANCE INFORMATION _ 

DISTINCTIVE CHARACTERISTICS 

• Output Enable (S) control to minimize bus contention 

• 2-V data retention for battery back-up operation 

• Single 5-V ±10% power supply operation 

• Fully static — no clocks or timing signals required 

• 40-pin, 0.600-inch DIP 

GENERAL DESCRIPTION 

The Am99C416 is a 65,536-bit, static, high-speed. Read/ deselection of_the entire device and powers down the 

Write Random-Access Memory organized as 4096 words device when E_goes HIGH. Two memory-array partition 

with 16 bits per word. Manufactured with advanced CMOS signals, UB and LB, allow independent access to either the 

processing techniques, the Am99C416 combines fast ac- upper or lower eight bits of the 16-bit word, 

cess time with low-power consumption and increased 

reliability. The wide word length and 4K depth make the Am99C416 

useful as writable control store memory in mini and super- 
Features include common input/output pins and three mini computers in addition to applications using 16-bit and 
control signals to facilitate read/write operations, simplify 32-bit microprocessors, 
memory expansion, and minimize any bus contention that 

may limit device performance. W activates only the input The Am99C416 requires a single 5-V power supply while 

buffers during a write cycle while G activates only the operating, but can retain data with supply voltages as low 

output buffers during a read cycle. E controls the selection/ as 2 V. All input/output levels are TTL-compatible. 

BLOCK DIAGRAM 


• High Speed 

- Access time as fast as 45 ns 

• Low-power consumption 

- 605 mW Maximum (Active) 

- 140 mW Maximum (Standby) 
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Am99C416 










PRODUCT SELECTOR GUIDE 


Part Number 

Am99C416-45 

Am99C416-55 

Am99C416-70 

Maximum Access Time 
(ns) 

45 

55 

70 

Ice Maximum (mA) 

110 

110 

110 

ISB Maximum (mA) 

25 

25 

25 


CONNECTION DIAGRAM 
Top View 



Note: Pin 1 is marked for orientation. 


LOGIC SYMBOL 


Ao-A,i 


E 

S 

DQq-DQis 

w 


05 


115 



DQo - DQi 5 •“ Data I/O 
A 0 -A 11 “Address Inputs 
E “ Chip Enable 
W “ Write Enable 
5 “ Output Enable 
UB = Upper Byte Control 
LB = Lower Byte Control 
Vcc = + 5'V Power Supply 
Vss = Ground 
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FUNCTIONAL DESCRIPTION 

Please refer to Table 1 for Mode Selection for the Am99C416. 

TABLE 1. MODE SELECT 


Outputs 



DQi5-DQs 

DQ 7 -DQq 

Mode 

Hi-Z 

Hi-Z 

Deselected, Power Down 

Hi-Z 

Hi-Z 

Deselected 

Data In 

Hi-Z 

Byte-Write 

Hi-Z 

Data In 

Byte-Write 

Data In 

Data In 

Word-Write 

Hi-Z 

Hi-Z 

Deselected 

Data Out 

Hi-Z 

Byte-Read 

Hi-Z 

Data Out 

Byte-Read 

Data Out 

Data Out 

Word-Read 

Hi-Z 

Hi-Z 

Output Not Enabled 
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Amg9C58/Am99C59 


Am99C58/Am99C59 

4096x4 CMOS Static Random-Access Memory 


ADVANCE INFORMATION 


DISTINCTIVE CHARACTERISTICS 


• 4096x4 organization 

• High Speed 

- 25 ns tAA Maximum 

- 15 ns tACS Maximum (Am99C59) 

• Separate data inputs and outputs 

• Automatic power-down when deselected (Am99C58) 

• Maximum power dissipation: 990 mW 


• Maximum standby power dissipation: 220 mW 
(Am99C58) 

• TTL-compatible inputs and outputs 

• Single -(-5-V ±10% power supply 

• Slim 24-pin, 300-mil DIP and 28-pin ceramic leadless 
carrier 


GENERAL DESCRIPTION 


The Am99C58 and Am99C59 are high-performance CMOS 
Static RAMs organized as 4096 words by 4 bits. They are 
manufactured using an advanced high-performance CMOS 
process that combines high speed with low-power con¬ 
sumption and increased reliability. 

Both devices feature access times as fast as 25 ns and 
separate data inputs and outputs. The Am99C58 and 
Am99C59 operate from a single 5-V supply and all inputs 
and outputs are fully _JTL-compatible. The Am99C58 pro¬ 
vides a Chip Enable (E) function that automatically powers 
down the device when deselected. The Am99C59 provides 


a Chip Select (S) function that offers a chip select access 
time of 15 ns. 

Two inputs, E/S* and W, are used to control the device. 
Chip Enable/Select (E/S)* selects the device for operation 
and provides for easy memory expansion. Write Enable (W) 
controls write and read operations. Th^ data outputs wjll^be 
in a high-impedance state when E/S* is HIGH, or W is 
LOW. 

The Am99C58 and Am99C59 are packaged in a slim 24- 
pin, 300-mil DIP or 28-pin ceramic leadless chip carrier. 


BLOCK DIAGRAM 



*E=Am99C58 

S=Am99C59 
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Am99C60 

4096x4 CMOS Static Random-Access Memory with Reset 


ADVANCE INFORMATION 


DISTINCTIVE CHARACTERISTICS 


• 4096x4 organization 

• High Speed 

- 25 ns tAA Maximum (Commercial) 

- 35 ns tAA Maximum (Military) 

• Memory reset function per bit 

• Common data inputs and outputs 

• Automatic power-down when deselected 


• Maximum power dissipation: 990 mW 

• Maximum standby power dissipation: 220 mW 

• TTL-compatible inputs and outputs 

• Single -i-5-V ±10% power supply 

• Slim 24-pin, 300-mil DIP and 28-pin ceramic leadless 
carrier 


GENERAL DESCRIPTION 


The Am99C60 is a high-performance CMOS Static RAM 
organized as 4096 words by 4 bits. It is manufactured using 
an advanced high-performance CMOS process that com¬ 
bines high speed with low-power consumption and in¬ 
creased reliability. 

The Am99C60 offers access times as fast as 25 ns and 
features a memory reset function which allows individual, 
combination of individual, or all sections of the memory 
array to be reset to a logic LOW. 


The Am99C60 operates from a single 5-V supply and dl 
inputs and^utputs are fully TTL-compatible. Four inputs, E, 
W, S, and R are used to control the device. Chip Enable (E) 
selects the device for operation and automatically pow^s 
down the device when deselected. Write Enable (W) 
controls write and read operations. Output Enable (S) 
controls the three-state output buffem on the four common 
data inputs and outputs. Reset (R) controls the reset 
function. 

The Am99C60 is packaged in a slim 24-pin, 300-mil DIP or 
28-pin ceramic leadless chip carrier. 


BLOCK DIAGRAM 
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PRODUCT SELECTOR GUIDE 




Note: Pin 1 is marked for orientation. 
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FUNCTIONAL DESCRIPTION 

Please refer to Table 1 for Mode Selection for the Am99C60. 


TABLE 1. MODE SELECT 


Inputs 

Data 

Outputs 

Mode 


o 

m 

m 

Data Inputs 

D 

D 

D 

D 

X 

Hi-Z 

Not Enabled 

L 

D 

D 

D 

L 

Hi-Z 

Reset for any DQ that is LOW 

a 

D 

o 

n 

H 

Hi-Z 

No Reset for any DQ that is HIGH 

L 

D 

D 

o 

Data 

Hi-Z 

Write 

L 

D 

L 

o 

N/A 

Data Out 

Read 

L 

O 

D 

Bl 

N/A 

Hi-Z 

Output Not Enabled 


H = HIGH 
L = LOW 
X = Don't Care 
NA = Not Applicable 
Z = High Impedance 
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Am99C641 

65,536 X 1 Static Read/Write Random-Access Memory 


PRELIMINARY 


DISTINCTIVE CHARACTERISTICS 


High-performance CMOS circuit design and process 
High Speed - access times as fast as 25 ns 
Single 5-V ±10% power-supply operation 
Low power - 715 mW active 

110 mW TTL - Standby 


• 2 V data retention for battery back up applications 

• Fully static — no clocks or timing signals required 

• Standard 22-pin slim (0.300 inch) DIP, (plastic and 
ceramic), and 22-pin rectangular ceramic leadless chip 
carriers. 


GENERAL DESCRIPTION 


The Am99C641 is a high-performance, Static CMOS, read/ 
write random-access memory organized as 65,536 words 
with 1 bit per word. The Am99C641 features single 5-V 
operation with automatic power-down capability. All inputs 
and outputs are fully TTL-compatible. There are separate 
data input and output pins which, along with the two control 


signals CE and WE, provide ease of expansion in large 
memory-array applications. 

In addition to low TTL-level standby power, this device 
offers a low CMOS-level standby power of 77 mW and a 
low data retention current of 4 mA with Vcc at 2 V. 


BLOCK DIAGRAM 




PRODUCT SELECTOR GUIDE 


Part Number 

Am99C641-25 

Am99C641-35 

Am99C641-45 

Am99C641-55 

Am99C641-70 

Maximum Access 
Time (ns) 

25 

35 

45 

55 

70 

Temperature 

Range (Note 1) 

C 

M 

C 

M 

C 

M 

C 

M 

C 

M 

Supply Voltage 
Tolerance (mA): 
loot Max. 

130 

■ 

110 

■ 

90 

90 

90 

90 

90 

90 

ISB Max. 

20 

— 

20 

— 

20 

20 

20 

20 

20 

20 

ISBC Max. 

14 

— 

14 

— 

14 

16 

14 

16 

14 

16 

Iddr Max. 

4 

— 

4 

— 

4 

4 

4 

4 

4 

4 


Notes: 1. C = Commercial (0 to + 70°C) 
2. M = Military (-55 to + 125°C) 


LIBERTY CHIP Is a trademark of Advanced Micro Devices, Inc. 
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CONNECTION DIAGRAMS 
Top View 




Note: Pin 1 is marked for orientation. 


LOGIC SYMBOL 


V^15 


CE 


We 


°IN 

DqUT 




t 

LS002620 
Vcc “ Power Supply 
Vss = Ground 


Address Designators 

External 

Internal 

Ao 

A2 

Ai 

A 3 

A2 

As 

A 3 

As 

A 4 

Ay 

A 5 

Ai2 

Ag 

A 10 

A 7 

All 

As 

Ag 

A 9 

As 

A 10 

Ai4 

All 

Ai3 

Ai2 

Aq 

Ai3 

Ai 

Ai4 

A 4 

Ai5 

Ais 



















ORDERING INFORMATION 
Standard Products 

AMD products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


-E. OPTIONAL PROCESSING 

Blank - Standard processing 
B “ Burn-in 


-D. TEMPERATURE RANGE 

C “ Commercial (0 to + 70°C) 

E“ Extended Commercial (-55 to -t-125°C) 


■ C. PACKAGE TYPE 

P =■ 22-Pin Slim Plastic DIP (PD3022*) 

D 22-Pin Slim Ceramic DIP (CD3022*) 

L = 22-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLR022*) 


- B. SPEED OPTION 

25 » 25 ns 
35 - 35 ns 
45 “ 45 ns 
55 = 55 ns 
70 = 70 ns 


-A. DEVICE NUMBER/DESCRIPTION 

Am99C641 

64Kx1 CMOS Static R/W RAM 


Military or Limited Military temperature range products are 
"NPL" (Non-Compliant Products List) or Non-MIL-STD-883C 
Compliant products only. 


Valid Combinations 

AM99C641-25. 

AM99C641-35 

PC. PCS. DC, DCB, 

LC. LCB 

AM99C641-45, 

AM99C641-55, 

AM99C641-70 

PC, PCB, DC, DCB, 

DE. DEB, LC. 

LCB, LE. LEB 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid combina¬ 
tions, to check on newly released combinations, and to obtain 
additional data on AMD's standard military grade products. 


•Preliminary. Subject to Change. 
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ORDERING INFORMATION 
APL and CPL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, 
solderability, or surface treatment exceptions to those specifications. The order number (Valid Combination) is formed 
by a combination of; 

APL Products: A. Device Number CPL Products: A. Device Number 

B. Speed Option (if applicable) B. Speed Option (if applicable) 

C. Device Class C. Package Type 

D. Package Type D. Temperature Range 

E. Lead Finish E. CPL Status 

APL Products 


-E. LEAD FINISH 

A = Hot Solder DIP 


-A. DEVICE NUMBER/DESCRIPTION 

Am99C641 

64K X 1 CMOS Static R/W RAM 


CPL Products 


AM99C641 -45 /L M C 


D. PACKAGE TYPE 

W = 22-Pin Slim Ceramic DIP (CD3022*) 


-C. DEVICE CLASS 

/B = Class B 


■B. SPEED OPTION 

45 = 45 ns 
55 = 55 ns 
70 = 70 ns 


■ E. CPL STATUS 

C = CPL Certified 


■ D. TEMPERATURE RANGE 

M = Military (-55 to +125°C) 


-C. PACKAGE TYPE 

L = 22-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLR022*) 


■B. SPEED OPTION 

45 = 45 ns 
55 = 55 ns 
70 = 70 ns 


-A. DEVICE NUMBER/DESCRIPTION 

Am99C641 

64K X 1 CMOS Static R/W RAM 


'Preliminary. Subject to Change. 



Valid Combinations 

A 

AM99C641-45, 


P 

AM99C641-55, 

/BWA 

L 

AM99C641-70, 


C 

AM99C641-45, 


P 

AM99C641-55, 

/LMC 

L 

AM99C641-70 



Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid combina¬ 
tions or to check for newly released valid combinations. 
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PIN DESCRIPTION 


Aq-Ais Address (Inputs) 

The Address input lines select the RAM location to be read 
or written. 

cl Chip Enable (Input, Active LOW) _ 

The Chip Enable selects the memory device. WE is ignored 
when 51 is HIGH. 

WI Write Enable (Input, Active LOW) 

When WE is LOW and 51 is LOW, data will be written into 
the location specified on the Address pins. When WE is 


HIGH and CE is LOW, data will be read out and placed on 
the DouT pin. 

D|n Data Input 

This pin is used for entering data during write operations. 

DouT Data Output (Three*State) 

This pin is three-state during write operations. It becomes 
active when 51 is LOW and WE is HIGH. 

Vcc Power Supply 
Vss Ground 
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ABSOLUTE MAXIMUM RATINGS (Note 1*) 

Storage Temperature 

Ceramic Packages.-65 to +150'’C 

Plastic Packages. -55 to +125®C 

Ambient Temperature with Power Applied 

Ceramic Packages.-55 to +125“C 

Plastic Packages.-10 to +85°C 

DC Supply Voltage 

to Ground Potential Continuous.-0.5 to +7.0 V 

All Signal Voltages.-0.5 to +7.0 V 

DC Output Current.20 mA 

Power Dissipation...1.0 W 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 

* See notes following Switching Characteristics table. 


DC CHARACTERISTICS over operating range unless otherwise specified 


OPERATING RANGES (Note 2*) 

Commercial (C) Devices 

Temperature (Ta) .0 to +70‘’C 

Supply Voltage (Vcc).4.5 to + 5.5 V 

Extended Commercial (E) and Military (M) Devices 
Temperature 

(Ta-E Devices) (Tq-M Devices) ....-55 to +125®C 
Supply Voltage (Vcc) .+4.5 to +5.5 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


Parameter 

Symbol 

Parameter 

Description 

Test 

Conditions 

Min. 

Max. 

Units 

VOH 

Output HIGH Voltage 

Vcc “ Min., 

IoH”- 4 mA 

a 


V 

VoL 

Output LOW Voltage 

Vcc ” Min., ' 

Iql ” 8 mA 


0.4 

V 

V|H 

Input HIGH Voltage 


2.2 

Vdd 
+ 1.0 

mm 

V|L 

Input LOW Voltage 


-0.3 

0.8 

V 

hx 

Input Load Current 

GND<V|n<Vcc 


2.0 


loz 

Output Leakage Current 

GND < VouT ^ VcCi 

CE>V|H'‘‘ * 



pA 

Ido 

Static Operating Supply Current t 

CE < Vii.; i 

1/0 -0 mA v , 

Taa “ 25/35 ns 


60.0 

mA 

Taa “ 'fS ns 


50.0 

Taa “ 55/70 ns 


50.0 

loot 

Dynamic Operating Supply Current'' 

. Cycle “ Min.; 

Duty-100%: 

CE < Vil; 

I/O - 0 mA 

Taa “25 ns 


130.0 

mA 

Taa “ 35 ns 


110.0 

Taa ” 45 ns 


90.0 

Taa “ 55/70 ns 


90.0 

ISB 


CE-Vih 


20.0 

mA 

ISBC 

Standby Power Supply Current 

CE>Vcc -0.2 V 

Com'l. 


14.0 

mA 

V|N>Vcc -0.2 V 
or <0.2 V 

Mil. 


16.0 


CAPACITANCE* 


Parameter 

Symbol 

Parameter 

Description 

Test 

Conditions 

Min. 

Max. 

Units 

C| 

Input Capacitance 

f-1 MHz, 

V|N-0 V 



pF 

Co 

Output Capacitance 

VoUT “ 0 V 


7.0 



These capacitances are not 100% tested, but are evaluated at initial characterization and at any time the product is modified where 
capacitance may be affected. 



























































































KEY TO SWITCHING WAVEFORMS 


WAVEFORM INPUTS OUTPUTS 


MUST BE WILL BE 

STEADY STEADY 


WILL BE 
CHANGING 
FROM H TO L 


WILL BE 
CHANGING 
FROM L TO H 


CHANGING; 

STATE 

UNKNOWN 


CENTER 
LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 


KS000010 


SWITCHING TEST CIRCUITS 


m 

m 

m 


MAY CHANGE 
FROM H TO L 


MAY CHANGE 
FROML TOH 


DON'T CARE: 
ANY CHANGE 
PERMITTED 


DOES NOT 
APPLY 


^cc 



TC003161 


Test Load A 


Vcc 



TC003171 

Test Load B 








SWITCHING TEST WAVEFORM 


Data-Retention Mode 



Parameter 

Parameter 

Symbol 

Description 

VdR 

Vcc tor Data Retention 

Idddr 

Data Retention Current 

tCDR 

Chip Deselect to Data Retention Time 
(Note 1) 

tR 

Operating Recovery Time 
(Note 1) 


Low Vcc Data Retention Characteristics 


Test 

Conditions 


CE>Vcc -0.2 V 


Vcc “ 2.0 V 


See waveform 
(Note 2) 



Notes; 1. Parameter not tested, guaranteed by design. 

2. Waveforms shown are not actual and may vary In use. 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 1) 
(Table continued on next page) 


Parameter Symbol 


STD ALT 


Read Cycles One and Two 



Parameter 

Description 


tACS 

Chip Enable Access Time 

•rc 

Read Cycle Time ’ 

tAA 

Address Access Time 

tOH 

Output Hold After Address 


Device 

Number 


Am99C641-25 


Am99C641-35 


,,Am99C641-45 


Am99C641-70 


Am99C641-25 


Am99C641-35 


Am99C641-45 


Am99C641-55 


Am99C641-70 


Am99C641-25 


Am99C641-35 


Am99C641-45 


Am99C641-55 


Am99C641-70 


Am99C641-25 


All others 
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SWITCHING CHARACTERISTICS over operating range unless othenvise specified (Note 1) (Cont'd.) 



Parameter Symbol 


STD ALT 


tELQX 



6 tEHQZ 









13 twHDX tOH 


14 IaVWH 


15 IavWL ‘as 


16 IWHAX IWR 


Parameter 

Description 


Chip Enable to Output Active 
(Note 7) 


Chip Disable to Output Disable 
(Note 7) 


Chip Enable to Power Up (Note 3) 


Chip Disable to Power Down 
(Note 3) 


tELiCCH Ipu 


8 IeHICCL tPD 


Write Cycle 1 


9 Iavav Twc Write Cycle Time 



Write Pulse Width (Note 5) 


Chip Enable to End of Write 
(Note 5) 


12 tOVWH low Data Setup to End of Write 



Data Hold After End of Write 


Address Setup to End of Write 
(Note 5) 


Address Setup to Beginning of Write 


Address Hold After End of Write 



Device 

Number 


Am99C641^5 


Am99C641-55 


Am99C641-70 


All versions 


Am99C641-25 


Am99C641-35 


Am99C641-45 


Am99C641-55 


Am99C641-70 


Am99C641-25 


Am99C641-35 


Am99C641-45 


Am99C641-55 


Am99C641-70 


Am99C641-25 


Am99C641-35 


Am99C641-45 


Am99C641-55 


Am99C641-70 


Am99C641-25 


Am99C641-35 


Am99C641-45 


Am99C641-55 


Am99C641-70 


Am99C641-25 


Am99C641-35 


Am99C641-45 


Am99C641-55 


Am99C641-70 


All Versions 


Am99C641-25 


Am99C641-35 


Am99C641-45 


Am99C641-55 


Am99C641-70 


All Versions 


Am99C641-25 


Am99C641-35 


Am99C641-45 


Am99C641-55 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 1) (Cont'd.) 



Parameter Symbol 


STD ALT 



18 tWHQX 


Write Cycle Two 






21 tELEH 



24 tAVEH 


25 tAVEL IaS 


26 tEHAX tWR 


Parameter 

Description 


Output Active After End of Write 
(Notes 6 4 7) 


19 tAVAV twc Write Cycle Time 



20 tWLEH tWP Write Pulse Width (Note 5) 


Chip Enable to End of Write 
(Note 5) 


22 tOVEH tow Cats Setup to End of Write 


23 tEHOX toH Data Hold After End of Write 


Address Setup to End of Write 
(Note 5) 


Address Setup to Beginning of Write 


Address Hold After End of Write 


Write Enable to Output Disable 
(Notes 6 4 7) 


Input Rise and Fall Times 




Device 

Number 


Am99C641-25 


Am99C641-35 


Am99C641-45 


Am99C641-55 


Am99C641-70 


Am99C641-25 


Am99C641-35 


Am99C641-45 


Am99C641-55 


Am99C641-70 


Am99C641-25 


Am99C641-35 


Am99C641-45 


Am99C641-55 


Am99C:641-70 


Am99C641-25 


Am99C641-35 


Am99C641-45 


Am99C641-55 


Am99C641-70 


Am99C641-25 


Am99C641-35 


Am99C641-45 


Am99C641-55 


Am99C641-70 


All Versions 


Am99C641-25 

20 

Am99C641-35 

30 

Am99C641-45 

40 

Am99C641-55 

50 

Am99C641-70 

60 


All Versions 


All Versions 


Am99C641-25 


Am99C641-35 


Am99C641-45 


Am99C641-70 


All Versions 





Notes*: 

1. Absolute Maximum Ratings are intended for user guidelines and are not tested. 

2. For test and correlation purposes, ambient temperature is defined as the stabilized case temperature. 

3. Parameter not tested—guaranteed by characterization. 

4. Test conditions assume signal transition times of 5 ns or less, timing reference levels of 1.5 V, input-pulse levels of 0 to 3.0 V, and output 
loading of specified loLflOH and 30-pF load capacitance. Output timing reference is 1.5 V (see Test Load A In Switching Test Circuits 
section). 

5. The internal write time of the memory is defined by the overlap of CE active and WE LOW. Both signals must be active to initiate a write 
and either signal can terminate a write by going inactive. The data input setup and hold timing should bo referenced to the second transition 
edge of the signal that terminates the write. 

6. The minimum limit is not tested and is included for design information only. 

7. Parameter not tested, guaranteed by characterization using the load shown in Test Load B—Switching Test Circuits. Transition is measured 
±500 mV from steady state voltage. 
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Am99C68/Am99CL68 

4096 X 4 CMOS Static R/W Random-Access Memory 


DISTINCTIVE CHARACTERISTICS 


• High speed — access times as fast as 45 ns 

• Fully static storage and interface circuitry 

• No clocks or timing signals required 

• Automatic power down when deselected 

• Low power dissipation; 

- Active: 660 mW Max. 


- Standby: 11 mW Max. (Am99C68) 

275 pW Max. (Am99CL68) 

• Standard 20-pin, .300-inch dual-in-line package 

• TTL-compatible interface levels 

• 2-V data retention 


GENERAL DESCRIPTION 


The Am99C68 and Am99CL68 are high-performance 
CMOS static random- access memories. Organized as 
4096 words of 4 bits, the device operation is from a single 
+ 5-volt supply and all input/output levels are TTL compati¬ 
ble. 

Both devices enter the standby power mode when CE is 
taken HIGH. They go into a full standby mode when, in 
addition to CE being HIGH, Vim is either greater than (Vcc 


-0.2 V) or less than 0.2 V. In the full standby power mode, 
the Am99C68 draws 2 mA and the Am99CL68 draws only 
50 juA- 

Both devices have a data retention mode which allows 
them to maintain memory when Vcc's as low as 2.0 V. 

Data readout is not destructive and has the same polarity 
as data input. 


BLOCK DIAGRAM 


Ao 

Al 

Aj 

As 

A4 

As 

As 


A/ 

As 

A9 

AlO 

All 

ci 


Vcc 

GND 



l/Oi 1/02 I/O 3 I/O 4 


BD006040 



Publication # Rev. 

Amendnnent 


04977 B 

/O 
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PRODUCT SELECTOR GUIDE 


Family 

Part Number 


Ordering 
Part Number 


Maximum 
Access Time 
(ns) 


Icc Max. ° 

(mA) M Devices 


■SB Max. 
(mA) 


■sBl Max. 

(piA) 


IccDR Max. 

(/iA) 


Am99C68/Am99CL68 


99C68-35 99CL68-35 99C68-45 99CL68-45 99C68-55 99CL68-55 99C68-70 99CL68-70 
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ORDERING INFORMATION (Cont'd.) 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid 
Combination) is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 



E. OPTIONAL PROCESSING 

Blank = Standard processing 
B - Burn-in 


D. TEMPERATURE RANGE 

C = Commercial (0 to + TCC) 


C. PACKAGE TYPE 

P - 20-Pin Plastic DiP (PD 020) 

D 20-Pin Ceramic DiP (CD 020) 


B. SPEED OPTION 
-45 - 45 ns 
-55 “ 55 ns 
-70 - 70 ns 


4Kx4 CMOS Static RAMs 


Am99C68 = Standard-Power Version 


Am99CL68 = Low-Power Version 



Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 




ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Ciass 

D. Package Type 

E. Lead Finish 


-E. LEAD FINISH 

A = Hot Solder DIP 


-A. DEVICE NUMBER/DESCRIPTION 

4Kx4 CMOS Static RAMs 
Am99C68 = Standard-Power Version 
Am99CL68 = Low-Power Version 


-D. PACKAGE TYPE 

R = 20-Pin Ceramic DIP 
(CD 020) 


-C. DEVICE CLASS 

/B = Class B 


B. SPEED OPTION 

-45 = 45 ns 
-55 = 55 ns 
-70 = 70 ns 


Vaiid Combinations 


AM99C68-45 

AM99CL68-45~ 

AM99C68-55 

AM99CL68-5?' 

AM99C68-70 

AM99CL68-70 


Vaiid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 


PIN DESCRIPTION 


A 0 -A 11 Address Line (inputs) 

These inputs select the desired location (memory cell) that 
data is read from or written to. 

WE Write Enable (Input, Active LOW) 

This input enables data to be written in^ the memory 
location selected by the address when CE is active. 


CE_Chip Enable (Input, Active LOW) _ 

CE acts as a general enable for the part. When ^ is active 
LOW and WE is HIGH, data will be read. When CE is active 
HIGH and WE is LOW, data will be written. 

I/O 1 - I/O 4 Data In/Out Bus (Bidirectional, active HIGH) 
These I/O lines provide the path for data to be read from or 
written to the selected memory cell. 

Vcc + 5-Volt Power Supply 
GND 0-Volt Ground 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature 

Ceramic DIPs.-65 to +150°C 

Plastic DIPS.-55 to +150°C 

Ambient Temperature 
with Power Applied 

Ceramic DIPs.-55 to +125°C 

Plastic DIPs. .-10 to +85*C 

Supply Voltage 

with Respect to Ground.-0.5 to +7.0 V 

All Signal Voltages 

with Respect to Ground.-0.5 to +7.0 V 

DC Output Short-Circuit Current, into 
Outputs (Note 1) .25 mA 

Notes: 1. Not more than one output should be shorted at 
a time. Duration of the short-circuit test should 
not exceed one second. 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature (Ta) .0 to +70°C 

Supply Voltage (Vcc) .+4.75 to +5.25 V 

Military (M) Devices 

Temperature (Ta) .-55 to +125°C 

Supply Voltage (Vcc) .+4.50 to.+ 5.50 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


DC CHARACTERISTICS over operating range unless otherwise specified (Note 4) 


Parameter 

Symbol 

Parameter 

Description 

lOH 

Output HIGH Current 

lOL 

Output LOW Current 

V|H 

Input HIGH Voltage 

V|L 

Input LOW Voltage 

l|X 

Input Load Current 

loz 

Output Leakage Current 

Icc 

Vcc Operating 

Supply Current 

ISB 

Automatic Power-Down 

Current 

ISBI 

Full Standby 

Power Supply 

Current 


Test 

Conditions 


VoH = 2.4 V. 
Vcc = 4.5 V 



VoL = 0.4 V 


(Note 3) 


GND<V|<Vcc 


GND<Vo<Vcc, 
Output Disabled 


Max. Vcc. 
CE<Vil 
Output Open, 
Max. Frequency 


Max. Vcc. 
(CE>V|h) 


CE>V,h. 

VinXVcc -0.2 V) 
or <0.2 V 


C Devices 


M Devices 


Am99C68 


Am99CL68 



5.0 

pA 

5.0 

pA 

100.0 

mA 

120.0 

20.0 

mA 

2,000 

pA 

50.0 
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CAPACITANCE 


Parameter 

Symbol 

Parameter 

Description 

C| 

Input Capacitance 

C|/o 

Input/Output 

Capacitance 



Max. 1 

Units 

|||||||^]|| 


7.0 

pF 


Test 

Conditions 


Test Frequency = 1.0 MHz, 
Ta = 25°C, All pins 
at 0 V. Vcc = 5 V 
(Note 7) 


Notes*: 1. Test conditions assume signal transition times of 5 ns or less, timing reference levels of 1.5 V, input pulse levels of 0 to 
3.0 V, and output loading of the specified Iql/Ioh and 30-pF loa d capacitance. Output timing reference is 1.5 V. 

2. The internal write time of the memory is defined by the overlap of CE LOW and WE LOW. Both signals must be LOW to 
initiate a write and either signal can terminate a write by going HIGH. The data input setup and hold timing should be 
referenced to the rising edge of the signal that terminates the write. 

3. V|L voltages of less than -0.5 V on the I/O pins will cause the output current to exceed the maximun rating. -0.1-V and 
-3.0-V pulses can be tolerated for up to 50 ns and 10 ns respectively. 

4. For test and correlation purposes, ambient temperature is defined as the stabilized case temperature. 

5. At any given temperature and voltage condition, tnz is less than tuz and tyyz is less than tow lor all devices. Transition 
is measured from the inputs at 1.5 V to the outputs at 1.0 V, and 0.9 V using the load shown in Test Circuit B (see 
Switching Test Circuits). Cl *= 5 pF. 

6. The minimum limit is not tested and is included as user-guidelines only. 

7. These parameters are not tested, but are guaranteed by characterization. 

‘Notes listed also correspond to references made in Switching Characteristics table. 


KEY TO SWITCHING WAVEFORMS 



WAVEFORM INPUTS 

MUST BE 
STEADY 

m MAY CHANGE 
FROM H TO L 

////// MAYCHANGE 
IIIIII FROM t TO H 


DON'T CARE; 
ANY CHANGE 
PERMITTED 


WILL BE 
CHANGING 
FROM H TO L 


WILL BE 
CHANGING 
FROM L TO H 


CENTER 
LINE IS HIGH 
IMPEDANCE 
’’OFF" STATE 



SWITCHING TEST CIRCUITS 



30 pF 

(INCLUDING 
SCOPE AND 
JIG) 



A. Output Load 


B. Output Load for tnzi ^LZi toWf ^wz 























Data Retention Characteristics 


Parameter 

Symbol 

Parameter 

Description 

Test 

Conditions 

VdR 

Vcc for Data Retention 


ICCDR 

Data Retention 

Current 

cs> 

Vcc -0.2 V 

Am99C68 

Am99CL68 

tCDR 

Chip Deselect 
to Data Retention 

Time (Note 1) 

V|N > (Vcc -0.2 V) or < 0.2 V 

tR 

Operation 

Recovery 

Time (Note 1) 



Data Retention Waveform (Note 2) 


Notes; 1. Parameter is not tested, but is guaranteed by design. 

2. Waveforms shown are not actual and may vary in use. 





























SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Note 1) 


Parameter 

Parameter 

Parameter 

No. 

Symboi 

Description 


Am99C68-35 Am99C68-45 Am99C68-55 Am99C68-70 

Am99CL68-35 Am99CL68-45 Am99CL68-55 Am99CL68-70 


Min. Max. Min. Max. Min. Max. Min. Max. Units 


READ CYCLE 


fRC 

Address Valid to Address Do Not Care 
Time (Read Cycle Time) 

tAA 

Address Valid to Data-Out Valid Delay 
(Address Access Time) 

fACS 

Chip Enable LOW to Data-Out Valid 
(Chip Enable Access Time) 

tLZ 

Chip Enable LOW to Data-Out On 
(Note 5) 

tHZ 

Chip Enable HIGH to Data-Out Off 
(Notes 5 & 6) 

tOH 

Address Unknown to Data-Out 

Unknown Time 

fPD 

Chip Enable HIGH to Power-Down 

Delay (Note 7) 

tpu 

Chip Enable LOW to Power-On Delay 
(Note 7) 


WRITE CYCLE 


TBD 


45 


55 


70 

TBD 


45 


55 


70 



Address Valid to Address Do Not Care 
(Write Cycle Time) 


Write Enable LOW to Write Enable 
HIGH (Note 2) 


Write Enable HIGH to Address Do Not 
Care 


Write Enable LOW to Output in High 2 
(Notes 5 & 6) 


Data In Valid to Write Enable HIGH 


Data Hold Time 


Address Valid to Write Enable LOW 


Chip Enable LOW to Write Enable 
HIGH (Note 2) 


Write Enable HIGH to Output In Low 2 T-nn 
(Note 5) 


Address Valid to End of Write 



Notes: See notes following DC Characteristics table. 
'TBD = To Be Determined. 
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DATA UNDEFINED 


HIGH IMPEDANCE 


Write Cycle No. 2 —CE Controlled 

Note: If CE goes HIGH simultaneously with WE HIGH, the output remains in a high-impedance state. 
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Am99C88/Am99CL88 

8Kx8 CMOS Static Random-Access Memory 


DISTINCTIVE CHARACTERISTICS 


• High speed - access times 70/100/120/150 ns 

• Low-power requirements: 

- Am99C88 

Operating: 330 mW Max. 

Standy: 16.5 mW Max. 

- Am99CL88 

Operating: 220 mW Max. 

Standby: 550 pW Max. 


• Battery backed-up operation (2 V data retention) 

• Fully static storage and interface (no clocks or timing 
signals required) 

• TTL compatible interface levels 

• Industry standard package (28-pin 0.6 in dual-in-line) 

• Two chip enables (Ei and Ea) for ease of expansion and 
automatic power down 

• Pin compatible with 2764 type programmable ROM 


GENERAL DESCRIPTION 


The Am99C88/Am99CL88 is a high-performance, low pow¬ 
er CMOS static RAM organized as 8192 words of 8 bits 
each. In addition to 13 address inputs and 8 common data 
inputs ^ outputs, the device utilizes 4 control pins. Two of 
them, El and Ea, perform chip enable functions and 
automatically power down the device when prop^polanfy 
of logic levels are applied. The other control pins, G and W, 
facilitate read and write operations, respectively. These 


control inputs, along with three-state data inputs/outputs, 
allow similar devices to be connected to a common bus. 

The data read out is non-destructive and has the same 
polarity as the data stored. The data is retained by the device 
even at Vdd as low as 2 V. Am99C88/Am99CL88 requires a 
single 5 V power supply and dissipates 330 mW/220 mW 
maximum in operating mode and 16.5 mW/550 pW maxi¬ 
mum in standby mode. The devices are packaged in industry- 
standard, 28-pin, 0.6-inch wide dual-in-line packages. 


BLOCK DIAGRAM 




BD005871 



Publication # Rev. 

Amendment 


06036 C 
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PRODUCT SELECTOR GUIDE 



Access Time Max (ns) 


Iddi Max (mA) 


ISB Max (mA) 


Iddr 2 V inA) 


Iddi Max. (mA) 


ISB Max, (mA) 


ISB1,2 Max. ((uA) 


Iddr 2 v (mA) 





i iBiiigiBigg iEsaiEEaiMEiElEElbi^ 


CONNECTION DIAGRAMS 
Top View 



f «" g S J I. j 





Note: Pin 1 is marked for orientation. 


LOGIC SYMBOL 


ADDRESS DESIGNATORS 


Pin Number 
DIP Package 
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ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


-E. OPTIONAL PROCESSING 

Blank “ Standard Processing 
B “ Burn-in 


- D. TEMPERATURE RANGE 

C = Commercial (0 to + 70°C) 

E = Extended Commercial (-55 to -i-125‘’C) 


-C. PACKAGE TYPE 

D “ 28-Pin Sidebrazed Ceramic DIP (SD 028) 
L = 32-Pin Rectangular Ceramic Leadless 
Chip Carrier (CLR032) 


- B. SPEED OPTION 

70 = 70 ns 
10 = 100 ns 
12 = 120 ns 
15 = 150 ns 
20 = 200 ns 


-A. DEVICE NUMBER/DESCRIPTION 

Am99C88 

8Kx8 CMOS Static Random-Access Memory 
Am99CL88 ■ 

Low-Power 8K x 8 CMOS Static Random-Access Memory 


Valid Combinations 

AM99C88-70 

AM99C88-10 

AM99C88-12 

AM99C88-15 

DC, DCB, LC. LCB 

DE, DEB. LE. LEB 

AM99C88-20 

DE. DEB, 

LE, LEB 

AM99CL88-70 

AM99CL88-10 

AM99CL88-12 

AM99CL88-15 

DC, DCB, LC. LCB 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 
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ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of; A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 


AM99C68 


70 



E. LEAD FINISH 

C - Gold 

D. PACKAGE TYPE 

X-2B-Pin Sidebrazed Ceramic DIP (SD 028) 

U - 32-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLR032) 

C. DEVICE CLASS 

/B - Class B 


B. SPEED OPTION 

70 - 70 ns 
10 -10 ns 
12 -120 ns 


150 ns 
200 ns 


-A. DEVICE NUMBER/DESCRIPTION 

Am99C88 (and Am99CS88) 

8Kx8 CMOS Static Random-Access Memory 


Valid Combinations 

AM99CS88-70 

/BXC, 

/BUC 

AM99CS88-10 

AM99CS88-12 

AM99CS88-15 

AM99CS88-20 

AM99C88-70 

/BXC, 

/BUC 

AM99C88-10 

AM99C88-12 

AM99C88-15 

Am99C88-20 


Valid Combinations 


Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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PIN DESCRIPTION 


A 0 -A 12 Address (Inputs) 

The 13 address inputs select one of the 8192 8-bit words in 
the RAM. 

El Chip Enablel (Input) 

E 2 Chip Enable2 (Input) 

El is active LOW and E2 is active HIGH. The device can be 
accessed only when both Chip Enables are active. If either 
Chip Enable is not active, the device is deselected and will 
be in a standby power mode. The DQ port will be in a high- 
impedance state. 

W_ Write Enable (Input) _ 

W controls read and write operations. When W is HIGH_and 
^ is LOW, data will be output at the DQ port. When W is 
LOW, data present on the DQ port will be written into the 
selected memory location. 


G Output Enable (Input) 

5 controls th^state of the outputs in conjunction with Chip 
Enable and W. 

DQ 1 -DQ 3 Data Input/Data Output Ports 

Eight bidirectional ports used to write into or read data from 
the RAM. 

VpD Power Supply +5 Volts 
Vss Ground 


FUNCTIONAL DESCRIPTION 


Please refer to Table 1 for summary of Mode Select. 

TABLE 1. MODE SELECT 



13 



Output 

Supply Current 

Mode 

msM 

mm 

mm 

■1 

Hi-Z 

>SB. <SB1 

Not Selected 

mm 


mm 

mm 

Hi-Z 

ISB. ISB2 

Not Selected 

L 

El 

MSM 

El 

Hi-Z 

Idd. Iddi 

Output Disabled 

L 

0 

El 


DoUT 

Idd. Iddi 

Read 

L 

El 


mm 

Hi-Z 

Idd. Iddi 

Write 


H = HIGH 
L = LOW 
X - Don't Care 

























ABSOLUTE MAXIMUM RATINGS (Note 1) 

Supply Voltage..-0.5 to +7.0 V 

All Signal Voltages.-0.5 to +7.0 V 

DC Output Current.20 mA 

Power Dissipation 

Cerdip Packages.1.0 W 

Plastic Packages.1.0 W 

Ambient Temperature with Power Applied 

Cerdip Packages.-55 to +125°C 

Plastic Packages.-10 to +85”C 

Storage Temperature 

Cerdip Packages.-65 to +150°C 

Plastic Packages.-55 to +125°C 

Stresses above those listed under ABSOLUTE MAXIMUM 

RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES (Note 2) 

Commercial (C) Devices 

Supply Voltage....+4.5 to +5.5 V 

Temperature.0 to +70°C 

Military (M) Devices* 

Supply Voltage.+4.5 to +5.5 V 

Temperature..-55 to +125°C 

Operating ranges define those limits between which the 
functionaiity and parameters of the device are guaranteed. 

‘Military product 100% tested at Tc = +25°C, +125°C, 
and -55°C. 


DC CHARACTERISTICS over operating range unless othen/vise specified* 


Parameter 

Symbol 


lOH 


lOL 



Parameter 

Description 


Output HIGH Current 


Output LOW Current 


Input HIGH Voltage 


Input LOW Voltage 


Input Load Current 


Am99CS88 Am99C88 Am99CL88 


Test Conditions 


VoH = 2.4 V Vdd = 4.5 V 


VoL = 0.4 V 




Max. Units 



GND<V|N<Vdo 


loz 

Output Leakage Current 

GND < VouTj^ Vdd Ei^Vih or 

Eg ^ V|L or G > V|H 


2 


2 


2 

pA 

Ido 

Operating Supply Current 

eT<v,l 

E2>V|h 
l|/O = 0 mA 


60 


60 


40 

mA 

loot 

Average Operating Supply Current 

Cycle = Min., Duty = 100% 

ET<V|l, Eg>V|H. 

I|/O = 0 mA 


60 


60 


40 

mA 



standby Power Supply Current 


Ei = V|H or E 2 = V|L 


El > Vdd-0.2 V. 
Eg > Vdd “0-2 V 
or E? < 0.2 V 








‘See the last page of this spec for Group A Subgroup Testing information. 

CAPACITANCE 


Parameter 

Symbol 

Parameter 

Description 

C| 

Input Capacitance 

C|/0 

Input/Output Capacitance 


Test Conditions 


V|N = 0 V 


V|/o = 0 V 


Am99CS88 Am99C88 Am99CL88 




Notes: These parameters are not 100% tested, but are evaluated at initial characterisation and at any time the design is modified where 
capacitance may be affected. 
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SWITCHING TEST CIRCUITS 



I (INCLUOINQ 

Cl-t scope and 



Cl = 100 pF 


SWITCHING CHARACTERISTICS (Notes 3-7)* 


Parameter 
No. Symbols 


READ CYCLE 







Parameter 

Description 


Read Cycle Time (Address Valid to 
Address Don't Care) 


Address Access Time (Address Valid 
to Data Out Valid) 


Chip Enable Access Time(Chip 
Enable Valid to Data Out Valid) 


Output Enable Valid to Data Out 
Valid 


Chip Enable Valid to Data Out On 
(Note 7) 


Am99CS88/ Am99CS88/ Am99CS88/ Am99CS88/ 

Am99C88/ Am99C88/ Am99C88/ Am99C88/ AM99CS88/ 

Am99CU8-70 Am99CL88-10 Am99CL88-12 Am99CL88-1S Am99C88-20 


ld3ld9EnEE9E!Sll!SiluE9CE9EE9Ei9l 


TGLQX 

tOLZ 

Output Enable Valid to Data Out On 
(Note 7) 

5 

5 5 

5 


5 


I B iBEEaiEW 


\m I 



Chip Enable Not Valid to Data 
Out Off (Notes 6 & 7) 


Output Enable Not Valid to Data Out Off 
(Notes 6 & 7) 


Output Hold from Address Change 


Chip Disable to Power-Down Delay 
(Note 3) 


Chip Enable to Power Up (Note 3) 




WRITE CYCLE 


TAVAX two 


BQSQSSWSOli 




Write Cycle Time (Address Valid to 
Addres Don't Care) 


Chip Enable to End of Write 
(Note 5) 


Address Setup Time 


Address Valid to End of Write 


Write Pulse Width (Note 5) 


End of Write to Address Don't 
Care 


Write Enable LOW to Data Out Off 
(Notes 6,7) 


Data in Valid to Write Enable HIGH 


Write Enable HIGH to Data Don't Care 


Write Enable HIGH to Data Out 
Active (Note 7) 



Notes: 1. Absolute Maximum Ratings are intended for user guidelines and are not tested. 

2. For test and correlation purposes, ambient temperature is defined as the stabilized case temperature. 

3. Parameter not tested, guaranteed by characterization. 

4. Test conditions assume signal transition times of 5 ns or less, timing reference levels of 1.5 V, input pulse levels of 0 to 3.0 V 

and output loading of the specified Iql^Ioh snd 100 pF load capacitance. Output timing reference is 1.5 V. 

5. The internal write time of the memory is defined by the overlap of Ei and E 2 active and W low. All signals must be active to 

initiate a write and any one signal can terminate a write by going inactive. The data input setup and hold timing should be 

referenced to the second transition edge of the signal that terminates the write. 

6. The minimum limit is not tested and is included for design information only. 

7. Parameter not tested, guaranteed by characterization using the load shown in B. under Switching Test Circuits. 

*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS 



WF02 


Write Cycle 1 



WF021780 

Write Cycle 2 (G LOW) 











LOW Vdd data retention characteristics over operating range unless otherwise specified 


Parameter 

Symbol 



Parameter 

Description 


Vdd for Data Retention 


Data Retention Current 


Chip Deselect to Data 
Retention Time (Note 1) 


Test Conditions 


Ei>Vdd-0.2, E2>Vdd- 0.2 V 
or E2 < 0.2 V 


E2<0.2 V 


Vdd ■’0.2 V, ET>Vdd-o.2 v, 

E2>0.2 V or E2<0.2 V 
Vdd-2.0 V, E2<0.2 V 


See Waveform (Note 2) 


Am99CS88 Am99C88 Am99CL88 
Min. Max. Min. Max. Min. Max. Units 



!■ 

5000 

■ 

1000 


50 

fxA 








0 


0 


0 


ns 

tRC 


tRC 


tRC 


ns 



Low Vdd Data Retention Waveform 1 (E 2 Controlled) 



Low Vdd Data Retention Waveform 2 (E^ Controlled, E2 >Vdd~ 0>2 V or E2<0.2 V) 

Notes: 1. Parameter not tested, guaranteed by design. 

2. Waveforms shown are not actual and may vary in use. 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

lOH 

1, 2, 3 

lOL 

1, 2, 3 

ViH 

7, 8 

V|L 

7, 8 

l|X 

1, 2, 3 

loz 

1, 2, 3 

Idd 

1, 2, 3 

>DD1 

1. 2, 3 

ISB 

1. 2, 3 

ISBI 

1, 2, 3 

ISB2 

1. 2, 3 


SWITCHING CHARACTERISTICS 



Parameter 

Symbol 

Subgroups 

TAVAX (tRc) 

7, 8, 9, 10, 11 

TAVQV (tAA) 

7, 8, 9, 10, 11 

TE 1 LQV (tcEl) 

7, 8, 9, 10, 11 

TE 2 HQV {tcE 2 ) 

7, 8, 9, 10, 11 

TGLQV (toE) 

7, 8, 9, 10, 11 

TGLQX (toLZ) 

7, 8, 9, 10, 11 

TAXQX (toH) 

7, 8, 9, 10, 11 

TAVAX (twe) 

7, 8, 9, 10, 11 

TEiLWH (tew) 

7, 8, 9, 10, 11 



Parameter 

Symbol 


Subgroups 


TE 2 HWH (tew) 7, 8, 9, 10, 11 


TAVWL (tAs) 


TAVWH (tAw) 


TWLWH (twp) 


7, 8, 9, 10, 11 


7, 8, 9, 10, 11 


7, 8, 9, 10, 11 


TWHAX (twRl) 7, 8, 9, 10, 11 


TE 2 LAX (twR2) 7, 8, 9, 10, 11 


TWLQZ (twHZ) 7, 8, 9, 10, 11 


TWHDX (toH) 7, 8, 9, 10, 11 


MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am99C88H 

8192x8 CMOS Static Random-Access Memory 


ADVANCE INFORMATION 


DISTINCTIVE CHARACTERISTICS 


High Speed 

- 35 ns Commercial 

- 45 ns Military 

Low active power dissipation 

- 605 mW Maximum 

Low standby power dissipation 

- 138 mW Maximum 
Battery backup operation 

- 2-V data retention 


• Single 5-V ±10% power-supply operation 

• Common data inputs and outputs 

• Fully static operation and interface 

• Automatic power-down when deselected 

• TTL-compatible inputs and outputs 

• Standard 28-pin, 600-mil DIP, and 32-pin ceramic lead¬ 
less and plastic leaded chip carriers 


GENERAL DESCRIPTION 


The Am99C88H is a high-performance CMOS Static RAM 
organized as 8192 words by 8 bits. It is manufactured using 
an advanced high-performance CMOS process that com¬ 
bines high speed with low-power consumption and in¬ 
creased reliability. 

The Am99C88H operates from a single S-V supply and is 
fully TTL-compatible. Four inputs, Ei, Ea, W, ^d S are 
used to control the device. Two Chip Enables (Ei and Ea) 
select the device for operation, control the automatic 


power-down feature^nd provide for easy memory expan¬ 
sion. Write Enable (W) controls write and read operations. 
Output Enable (jS) controls the three-state output buffers 
on the eight common data inputs and outputs. Data is 
retained by the device with Vcc as low as 2 V. 

The Am99C88H is available in a 28-pin, 600-mil DIP, a 32- 
pin ceramic leadless chip carrier, and a 32-pin plastic 
leaded chip carrier. 


BLOCK DIAGRAM 
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Publication # Rev. Amendment 
08118 A /O 

Issue Date: May 1986_ 
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PRODUCT SELECTOR GUIDE 



Access Tima Max. (ns) 


Ice Max. (mA) 


ISB Max. (mA) 


ISBC Max. (mA) 


Ice Max. (mA) 


ISB Max. (mA) 


■sBC Max. (mA) 




CONNECTION DIAGRAMS 
Top View 



^ o U O N 

< < z z ar uT 



g" g” >8 5^ g" ? g 


Note: Pin 1 is marked for orientation. 


•Same pinouts apply for PLCC. 
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Am99C89 


Am99C89 

8192x9 Static R/W Random-Access Memory 


ADVANCE INFORMATION 







PRODUCT SELECTOR GUIDE 


Part Number 

Am99C89-45 

Am99C89-55 

Am99C89-70 

Maximum Access 
Time (ns) 

45 

55 

70 

■cc Maximum (mA) 

120 

120 

120 

ISB Maximum (mA) 

25 

25 

25 


CONNECTION DIAGRAMS 
Top View 



CD009641 


Note: Pin 1 is marked for orientation. 



LOGIC SYMBOL 


Pin Names 


Ao-Ai 2 = Address Inputs 
DQo-DQ8 = Data I/O 
Output Enable 
E 2 = Chip Enable 
W = Write Enable 
Vcc “ + 5-V Power Supply 
Vss = Ground 


LS002471 






















INTRODUCTION 
NUMERICAL DEVICE INDEX 

FUNCTIONAL INDEX AND SELECTION GUIDE ^ 

2 

3 

4 



BIPOLAR PROGRAMMABLE 
READ ONLY MEMORY (PROM) 






BIPOLAR RANDOM-ACCESS 
MEMORIES (RAM) 


MOS RANDOM-ACCESS 
MEMORIES (RAM) 


MOS ELECTRICALLY ERASABLE , 
PROGRAMMABLE ROM (EEPROM) 




PACKAGING: THERMAL CHARACTERIZATION 
PACKAGE OUTLINES 
GENERAL INFORMATION 
SALES OFFICES 
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MOS Electrically Erasable 
Programmable ROM (EEPROM) index 

Am28C256 32Kx8 Electrically Erasable PROM.5-42 

Am2817A 2048 x 8-Bit Electrically Erasable PROM. 5-1 

Am2864A 8192x8 Electrically Erasable PROM.5-20 

Am2864B 8192x8 Electrically Erasable PROM.5-31 

Am9864 8192 x 8-Bit Electrically Erasable PROM.5-10 








Am2817A 

2048 X 8-Bit Electrically Erasable PROM 


DISTINCTIVE CHARACTERISTICS 


• 5-Volt-only operation 

• Write-protect circuitry to preserve data on power up and 
power down 

• Ready/Busy pin for end-of-write indication 


• Self-timed write cycle with on-chip latches 

• Minimum endurance of 10,000 write cycles per byte with 
a 10-year retention. For detailed information, see the 
Am9864 Reliability Report (PID #06891 A) 


GENERAL DESCRIPTION 


The Am2817A is a 16,384-bit Electrically Erasable Pro¬ 
grammable Read-Only Memory (EEPROM). It is organized 
as 2048 words by 8 bits per word and offers a fast 200 ns 
read access time. 

The 2817A has a fully self-timed write cycle with address, 
data, and control lines latched during the write operation. 

The latched inputs and self-timed write cycle free the 
microprocessor to perform other processes during write. A 


transparent automatic erase before write enhances system 
performance. 

To eliminate bus contention in a microprocessor system, 
this device_offers separate Output Enable (OE) and Chip 
Enable (CE) controls. 

The Am2817A is fabricated on AMD's highly manufactur¬ 
able N-Channel silicon gate process and uses AMD's 
proprietary EEPROM technology to achieve electrically 
alterable, non-volatile storage. 


BLOCK DIAGRAM 


MODE SELECT TABLE 


GND o- 



CE 

61 

We 

Outputs 

R/B 

Mode 

L 

L 

H 

Dout 

Hi-Z 

Read 

L 

H 

H 

Hi-Z 

Hi-Z 

Read Inhibit 

H 

X 

X 

Hi-Z 

Hi-Z 

Standby 

L 

D 

El 

D|N 

i_r 

Byte Write 

1 Automatic before each "Write" 

Byte Erase 

'MmMmmmmanmam 

Write Inhibit 


H = HIGH 
L= LOW 


X = Don't Care 
U” = Pulse 


BD003532 


PRODUCT SELECTOR GUIDE 


Part 

Number 

Am2817A-2 

Am2817A-20 

Am2817A 

Am2817A-25 

Am2817A-3 

Am2817A-35 

Access 

Time 

200 ns 

250 ns 

350 ns 

Supply 

Tolerance 

±5% 

+ 10% 

±5% 

±10% 

±5% 

±10% 



Publication # Rev. 

Amendment 


06153 D 

/O 

5-1 

Issue Date: May 1986 
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CONNECTION DIAGRAMS 
Top View 


N.C. 

A, 

A, 

AjLJ = 

A 4 II 6 

AaQ 7 
AjC 8 
A.C 9 
AcC 10 

DQo[[| 11 
DQ, 

DQj 

GND 



^ y >« g § 


zepvcc 

27nwE 


23 _)N.C. 
22 

21 □a.o 
20 

19 ^DQ, 
18 ^DQ. 

’ "Idq. 



A, J 

D10 

Ao Jj 

Dll 

NC J 

312 

DQo 3 

Di3 


29C 

T A* 

28 C 

H Ag 

27 C 

T All 

26 Ij 

L NC 

25 C 

L DE 

24^ 

L A,|, 

23 [j 

r CE 

22 [j 

r DQ, 

21 n 

L DOe 


2 8~ i ^ 8” ^ 2 


CD005372 

Note: Pin 1 is marked for orientation. 


LOGIC SYMBOL 






Vcc = Power Supply 
GND = Ground 
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ORDERING INFORMATION 
Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid 
Combination) is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


-A. DEVICE NUMBER/OESCRIPTION 

Am2817A 

2048 X 8-Bit EEPROM 


-E. OPTIONAL PROCESSING 

Blank - Standard processing 
B “ Burn-in 


- D. TEMPERATURE RANGE 

C - Commercial (0 to + 70°C) 

I - Industrial (-40 to +85°C) 

E-Extended Commercial (-55 to +125°C) 


-C. PACKAGE TYPE 

D “ 28-Pin Ceramic or Sidebrazed Ceramic DIP 
(CD 028 or SD 028) 

L = 32-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLR032) 


• B. SPEED OPTION 

See Product Selector Guide 


Valid Combinations 


DC. DCB. Dl, 
DIB. DE. DEB. 
LC. LCB. LI. 
LIB, LE, LEB 


Valid Combinations 

Valid Combinations iist configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check bn newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 
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ORDERING INFORMATION 
APL Products 

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fuily compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MiL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 


AM2817A 



E. LEAD FINISH 

A = Hot Solder DIP (CD 028 pkg. only) 
C - Gold 


D. PACKAGE TYPE 

X = 28-Pin Ceramic or Sidebrazed Ceramic DIP 
(CD 028 or SD 028) 

U = 32-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLR032) 


C. DEVICE CLASS 

/B - Class B 


B. SPEED OPTION 

-25 - 250 ns 
-35 “ 350 ns 


A. DEVICE NUMBER/DESCRIPTION 

Am2817A 

2048 X 8-Bit EEPROM 


Valid Combinations 

AM2817A-25 

/BXA, 

/BXC, /BUC 

AM2817A-35 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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FUNCTIONAL DESCRIPTION 
Read Mode 

The Am2817A has two control functions, both of which must 
be logically satisfied in order to obtain data at the outputs. 
Chip Enable (CE) is the power control and should be used for 
device selection. Output Enable (DE) is the output control and 
should be used to gate data to the output pins independent of 
device selection. Assuming that addresses are stable, address 
access time (tACC) is equal to the delay from CE to output 
(tcE)- Data is available at the outputs toE after the falling edge 
of OE, assuming that CE has been low and addresses have 
been stable for at least tAcc-fOE- 

Standby Mode 

The Am2817A has a standby mode which reduces the active 
power dissipation by 60% from 500 mW to 200 mW (values for 
0 to 70‘’C). The Am2817A is piaced in the standby mode by 
applying a TTL HIGH signal to the CE input. When in the 
standby mode, the outputs are in a high-impedance state, 
independent of the ^ input. 

Data Protection 

The Am2817A incorporates several features that prevent 
unwanted write cycles during Vcc power-up and power-down. 
These features protect the integrity of the stored data. 

To avoid the initiation of a write cycle during Vcc power-up 
and power-down, a write cycle is locked Out for Vcc less than 
3.8 volts. It is the user's responsibility to insure that the control 
levels are logically correct when Vcc is above 3.8 volts. 

There is a WE lockout circuit that prevents WE pulses of less 
than 10 ns* duration from initiating a write cycle. 

When the QE control is in logic zero condition, a write cycle 
cannot be initiated. 

Write Mode 

The Am2817A has a write cycle that is simiiar to that of a static 
RAM. the write cycle is completely self timed, and initiated by 
a LOW-going puise on the WE pin. On the falling edge of WE 
the address information is latched. On the rising edge, the 
data a nd th e c^trol pins (CE and OE) are latched. The 
Ready/Busy (R/B) pin goes to a logic-LOW ievel indicating 


that the Am2817A is in a write cycle which signals the 
microprocessor host that the system bus is free for other 
activity. When R/B goes back to a HIGH, the Am2817A has 
completed writing and is ready to accept another cycle. 

Output OR-Tieing 

To accommodate mulitiple memory connections, a 2-line 
control function is provided to allow for: 

1. Low memory power dissipation, and 

2. Assurance that output bus contention will not occur. 

It is recommended that CE be decoded ^ used as the 
primary device selecting function, while OE be made a 
common connection to all devices in the array and connected 
to the read line from the system control bus. This assures that 
all deselected memory devices are in their low-power standby 
mode and that the output pins are only active when data is 
desired from a particular memory device. 

Ready/Busy Pin 

The Ready/Busy (R/^ pin is an open-drain output which 
allows two or more R/B signals to be OR-tied together. The 
value of the pullup resistor required is as follows: 

4.6 V 

mA -l|L 

I|L = total ViL input current of devices connected to R/B. 

A typical pullup resistor value for R/B is 3 kr2, assuming I|l is 
less than 0.5 mA. 

APPLICATIONS 

During the switch between active and standby conditions, 
transient current peaks are produced on the rising and falling 
edges of Chip Enable. The magnitude of these transient 
current peaks is dependent on the output capacitance loading 
of the device. A 0.1-/iF ceramic capacitor (high frequency, low 
inherent inductance) should be used on each device between 
Vcc and GND to minimize transient effects. In addition, to 
overcome the voltage droop caused by the inductive effects of 
the printed circuit board traces on EEPROM arrays, a 4.7 -mF 
bulk electrolytic capacitor should be used between Vcc and 
GND for each eight devices. The location of the capacitor 
should be close to where the power supply is connected to the 
array. 


* This parameter is sampled and not 100% tested. 




ABSOLUTE MAXIMUM RATINGS 

storage Temperature.-65 to +150°C 

Ambient Temperature with Power 

Applied.-65 to +135°C 

Voltage on All Inputs with Respect 
to GND.+ 6.50 to -0.6 V 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature (Tc).0 to +70°C 

Supply Voltage (Vcc ±5%).+4.75 to +5.25 V 

(Vcc ±10%) .+ 4.50 to +5.50 V 

Industrial (I) Devices 

Temperature (Tq) .-40 to +85°C 

Supply Voltage (Vcc ±5%).+ 4.75 to +5.25 V 

(Vcc ±10%) .+ 4.50 to +5.50 V 

Extended Commercial (E) Devices 

Temperature (Tc).-55 to +125"C 

Supply Voltage (Vcc ±10%).+ 4.50 to +5.50 V 

Military (M) Devices 

Temperature (Tc).-55 to +125°C 

Supply Voltage (Vcc ±10%).+4.50 to +5.50 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


DC CHARACTERISTICS over operating range unless othenwise specified 


Parameter 

Symbol 


l|L 


Ilo 


Icci 


ICC2 


Ice 


V|L 


V|H 


VoL 


VOH 


Vwi 


Vrb 



Parameter 

Description 


Input Leakage Current 


Output Leakage Current 


Vcc Current (Standby) 


Vcc Current (Active) 


Vcc Current (Write) 


Input LOW Voltage 


Input HIGH Voltage 


Output LOW Voltage 


Output HIGH Voltage 


Write Inhibit Voltage 


R/B Output LOW 


Input Capacitance 
(Notes 1, 2 & 3) 


Output Capacitance 
(Notes 1, 2 & 3) 


Test Conditions 


V|N “ 0 to 5.5 V 


Vqut “ 0 to 5.5 V 


CE = V|H, OE = ViL 


OE = CE = V|L 


WE U", CE = V|L, 5e = V|H 



Irb = 2.1 mA 


V|N = 0 V 


CE = CE”V|H. VouT“0 V 


Notes 1. This parameter is sampled on a periodic basis and not 100% tested. 

2. Freq. = 1 MHz @ 25'’C. 

3. Typical values are for nominal supply voltages. 


KEY TO SWITCHING WAVEFORMS 



WAVEFORM INPUTS 

MUST BE 
STEADY 

m MAY CHANGE 
FROM H TO L 

////// MAY CHANGE 
////// FROM L TOH 


DON'T CARE; 
ANY CHANGE 
PERMITTED 


WILL BE 
CHANGING 
FROM H TO L 


WILL BE 
CHANGING 
FROM L TO H 


CENTER 
LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 
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Switching Test Conditions 


SWITCHING TEST CIRCUIT 


Output load: 1 TTL gate and Cl = 100 pF 
Input pulse levels: 0.45 V to 2.4 V 

Timing Measurements Reference Levels 

Input: 0.8 V and 2.0 V 
Output: 0.8 V and 2.0 V 



DIODES IN3064 
OR EQUIVALENT 


Cl= 100 pF, including jig capacitance. 


SWITCHING CHARACTERISTICS over operating range unless otherwise specified 


No. 

Parameter 

Symbol 

Parameter 

Description 

REA[ 



1 

tACC 
(Note 3) 

Address to Output Delay 

2 

tCE 

CE to Output Delay 

3 

tOE 

(Note 3) 

Output Enable to Output Delay 

4 

tQF 

(Notes 1 & 4) 

Output Enable HIGH to 

Output Float 

5 

tOH 

(Note 1) 

Output Hold from Addresses, 

CE or OE Whichever 

Occurred First 


Test Conditions 


WE = V|H 

Output Load: 1 TTL 
gate and Cl = 100 pf 
Input Rise and Fall 
Times: <20 ns 
Input Pulse Levels: 

0.45 to 2.4 V 
Timing Measurement 
Reference Level: 
Inputs: 

0.8 V and 2 V 
Outputs: 

0.8 V and 2 V 


Am2817A-2, 

Am2817A-20 

Am2817A, 

Am2817A-25 

Am2817A-3, 

Ain2817A-35 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 



5e 

|=V|L 

Se = 

V|L 

5? = 

V|L 

Ce = 

V|L 

CE- 

CE 

= V|L 


WRITE 


tAS 


tcs 


tWP 


tAH 


tos 


tOH 


tCH 


lOES 


tOEH 


tOB 


tWR 


tWPH 


I Address to Write Setup Time 


CE to Write Setup Time 


Write Pulse Width 


Address Hold Time 


Data Setup Time 


Data Hold Time 


ICE Hold Time 


OE Setup Time 








Time to Device Busy 


Bytes Write Cycle 


Write Control Recovery 


Write Recovery Time 
(Note 6) 


, R/B to Output Time 

iRBO (Motes 2 & 6) 


WE HIGH Recovery from R/B 


(Notes 1 & 5) Number of Writes per Byte 


Notes: 1. This parameter is sampled on a periodic basis to worst-case test conditions and not 100% tested. 

2. If CE and OE = V|l when R/B is going to Voh. then DQo-y becomes valid after tRso + lACC ns. 

3. OE may be delayed up to tACC-tOE after the falling edge of CE without impact on tACC- 

4. toF is specified from OE or CE, which ever occurs first. 

5. See Am9864 Reliability Report (PiD #06891A). 

6. This parameter is for information only. It is not tested nor characterized. 




50 


50, 


50 



10 


10 





































































































SWITCHING WAVEFORMS 




Notes; 1. OE may be delayed up to Ucc-tOE the falling edge of CE without impact on tACC- 
2. top is specified from SE or CE, whichever occurs first. 


V|H — 
ADDRESS 
Vn - 


(Notel) DONTCARE 


•wPH (Notel) DONTCARE 


END OF 

^ WRITE CYCLE 


r/B high Z 

Vn 


V|H-- 

5E DONTCARE/ 
Vn - 1 


DONTCARE (Notel) 


Notes: 1. After twPH and before the end of the Write cycle (R/B goes Hl(^), WE, CE, and OE are Don't 
Cares. However, in order to prevent an accidental write when R/B returns HIGH, it is 
recommended that at least one of the following conditions after twPH: ^ HIGH, CE HIGH, or 
OE LOW. 

2. After the Write cycle is completed (R/B HIGH), the user must meet one of the following 
conditions: OE LOW, CE HIGH, or WE HIGH. 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

l|L 

1. 2, 3 

Ilo 

1, 2, 3 

Icci 

1. 2. 3 

ICC2 

1, 2, 3 

Icc 

1, 2, 3 

V|L 

1, 2, 3 

V|H 

1. 2. 3 

VoL 

1, 2, 3 

VOH 

1. 2, 3 

Vwi 

7. 8 

Vrb 

1. 2, 3 

ClN 

4 

Gout 

4 


SWITCHING CHARACTERISTICS 


No. 

Parameter 

Symbol 

Subgroups 

No. 

Parameter 

Symbol 

Subgroups 

1 

tACC 

9, 10, 11 

9 

tAH 

9, 10, 11 

2 

tCE 

9, 10, 11 

10 

tDS 

9, 10, 11 

3 

tOE 

9. 10, 11 

11 

tOH 

9, 10. 11 

4 

tDF 

9, 10, 11 

12 

tCH 

9, 10, 11 

5 

tOH 

9, 10, 11 

13 

tOES 

9, 10, 11 

6 

‘as 

9, 10, 11 

14 

tOEH 

9, 10, 11 

7 

tcs 

9, 10, 11 

15 

tDB 

9. 10, 11 

8 

twp 

9, 10, 11 

16 

tWR 

9, 10. 11 


17 

tWPH 

9, 10. 11 


MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 





























































Am9864 

8192 X 8-Bit Electrically Erasable PROM 


DISTINCTIVE CHARACTERISTICS 


5 V only operation 

Self Ti med W rite Cycle with on chip latches 
Ready/Busy Pin for end of write indication 
Data Protection Features to prevent writes from occur¬ 
ring during Vcc power up/down 


Fast Read Access Time 
Am9864-2/-20 : 200 ns 

Am9864 /-25 : 250 ns 

Am9864-30 : 300 ns 

Am9864-3/-35 ; 350 ns 

Minimum endurance of 10,000 write cycles per byte with 
a 10 year data retention (See 9864 Reliability Report 
Order #06891A for detailed information). 


GENERAL DESCRIPTION 


The Am9864 is a 65,536 bit Electrically Erasable Program¬ 
mable Read Only Memory (EEPROM), organized as 8192 
words by 8 bits per word. It operates from a single 5 volt 
supply and has a fully self timed write cycle with address, 
data and control lines latched during the write operation. 
The Am9864 is fabricated on AMD's highly manufacturable 
N-Channel Silicon gate process, and uses AMD's propri¬ 
etary EEPROM technology to achieve the Electrically 


Alterable Nonvolatile Storage. This technology employs the 
industry accepted Fowler-Nordheim tunneling across a thin 
oxide. 

The Am9864 provides on chip the logic necessary to 
interface with most microprocessors. The latched inputs 
and self timed write cycle free the microprocessor to 
perform other tasks during a write. A transparent automatic 
erase before write enhances system performance. 


BLOCK DIAGRAM 


MODE SELECTION 


OUTPUT ENABLE 
CHIP ENABLE 
PROG. LOGIC 
AND Vpp GEN. 


65,536-BlT 
CELL ARRAY 


H = High 
L = Low 
X = Don't Care 
l_r = Pulse 


Outputs 


WE 

R/B 

I/O 


H 

H 

Data Out 

Read 

IS 

"LT 

Data In 

Write 

X 

H 

Hi Z 

Standby 

H 

H 

Hi Z 

Read Inhibit 

X 

- 

- 

Write Inhibit 


DQj - DO, 

BD005340 


PRODUCT SELECTOR GUIDE 


Part Number 


Vcc Supply tolerance 


Access Time 


Chip Select Delay 


Output Enable Delay 


Am9864-2 Am9864-20 


Am9864-25 Am9864-30 Am9864-3 Am9864-35 



Publication # Rev. 

Amendment 

05003 D 

/O 

Issue Date; May 1986 
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LOGIC SYMBOL 


4/' 

f ' ' 

I 11 • 10 j— I 

I lOj 9 - I 


23 31 25 2 
20 27 22 1 


CE WE OE R/B 


15 4 ^ 

I 4 3 1- A, 

I 291 25 I- As 

I 281 24 I- A, 

24 21 I- A,o 

^Nx'~iLLl]lLi: 

\ 1112131516171819 


13i4l5^0l92o2l22 

LS001861 

*Same pinouts apply to PLCC. 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


- E. OPTIONAL PROCESSING 

Blank = Standard Processing 
B “ Burn-in 


-D. TEMPERATURE RANGE 

C = Commercial (0 to + 70°C) 

I = Industrial (-40 to +85‘’C) 

E = Extended Commercial (-55 to +125°C) 


-C. PACKAGE TYPE 

P “ 28-Pin Plastic DIP (PD 028) 

D “ 28-Pin Ceramic DIP (CD 028) 


L = 32-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLR032) 


-B. SPEED OPTION 

See Product Selector Guide 


-A. DEVICE NUMBER/DESCRIPTION 

Am9864 

8192 X 8-Bit EEPROM 



Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 
products. 


\ 


To be announced. 




ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatrrient exceptions to those specifications. The order number (Valid Combination) for APL products is formed by 
a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Ciass 

D. Package Type 

E. Lead Finish 


AM9864 -25 



E. LEAD FINISH 

A = Hot Solder DIP 
C = Gold 


D. PACKAGE TYPE 

X = 28-Pin Ceramic or SIdebrazed Ceramic DIP 
(CD 028 or SD 028) 

U = 32-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLR032) 


C. DEVICE CLASS 

/B = Class B 


B. SPEED OPTION 

See Product Selector Guide 


A. DEVICE NUMBER/DESCRIPTION 

Am9864 

8192 X 8-Bit EEPROM 


Valid Combinations 

AM9864-25 

/BXA, /BXC, /BUC 

AM9864-30 

AM9864-35 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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FUNCTIONAL DESCRIPTION 
Read Mode 

The Am9864 has two control functions, both of which must be 
logically satisfied in order to obtain data at the outputs. Chip 
Enable (CE) is the power control and should be used for 
device selection. Output Enable (5e) is the output control and 
should be used to gate data to the output pins independent of 
device selection. Assuming that addresses are stable, address 
access time (tACC) is equal to the delay from Ce to output 
(tcE^Data is avaiiable at the outputs toE after the falling edge 
of OE, assuming that CE has been low and addresses have 
been stable for at least tACC-tOE- 

Standby Mode 

The Am9864 has a standby mode which reduces the active 
power dissipation by 60%, from 525 mW to 210 mW (Vcc 
±5% values for 0 to 70°C). The Am9864 is placed in the 
standby mode by applying a TTL high signal to the CE input. 
When in the standby mode, the ou^ts are in a high- 
impedance state, independent of the OE input. 

Data Protection 

The Am9864 incorporates several features that prevent un¬ 
wanted write cycles during Vcc power up and power down. 
These features protect the integrity of the stored data. 

To avoid the initiation of a write cycle during Vcc power up 
and power down, a write cycle is iocked out for Vcc less than 
3.3 volts (typical 3.8 V). It is the users's responsibility to insure 
that the control levels are logically correct when Vcc is above 
3.3 volts. 

There is a WE lockout circuit that prevents WE puises of less 
than 10 ns duration from initiating a write cycle.* 

When the OE control Is in logic zero condition, a write cycle 
cannot be initiated. 

Write Mode 

The Am9864 has a write cycle that is similar to that of a Static 
RAM. The write cycle is completeiy self timed, and initiated by 
a low going pulse on the WE pin. On the failing edge of WE the 
address information is latched. On the rising edge, the data 
and t he control pins (CE and OE) are latched. The Ready/ 
Busy pin goes to a logic low level indicating that the Am9864 is 
in a write cycle which signals the microprocessor h ost th at the 
system bus is free for other activity. When Ready/Busy goes 
back to a high the Am9864 has completed writing, and is ready 
to accept another cycle. 

Output OR-Tieing 

To accommodate multiple memory connections, a 2-line 
control function is provided to aliow for: 

1. Low memory power dissipation 

2. Assurance that output bus contention will not occur. 

It is recommended that CE be decoded and used as the 
primary device selecting function, whiie OEW be made a 
common connection to all devices in the array and connected 
to the READ line from the system control bus. This assures 
that all deselected memory devices are in their low-power 


*This parameter is sampled and is not 100% tested. 


standby mode and that the output pins are only active when 
data is desired from a particuiar memory device. 

Ready/Busy Pin 

The Ready/Busy is a totem-pole output. It can be tied to a 
system interrupt to aiiow a writing operation to be defined by 
one microprocessor cycle time. The state of this output is 
determined by the Am9864 and must not be externally forced. 
When not used this pin must be kept fioating. This output 
cannot be or-tied. 

APPLICATIONS 

During the switch between active and standby conditions, 
transient current peaks are produced on the rising and falling 
edges of chip enabie. The magnitude of these transient 
current peaks is dependent on the output capacitance loading 
of the device. A 0.1 pF ceramic capacitor (high frequency, low 
inherent inductance) should be used on each device between 
Vcc arid GND to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive effects of 
the printed circuit board traces on EEPROM arrays, a 4.7/iF 
bulk electrolytic capacitor should be used between Vcc and 
GND for each eight devices. The location of the capacitor 
should be close to where the power supply is connected to the 
array. 

Endurance 

Since endurance testing is a destructive test it is sampled and 
not 100% tested. To test for endurance, a sample of devices 
are written 10,000 times and checked for data retention 
capability. 

There is one main failure mechanism associated with endur¬ 
ance failures in EEPROMs. This faiiure mechanism is due to 
charge trapping in the thin tunneling dielectric. At a point, 
when the amount of trapped charge creates an electric field 
that exceeds the dielectric breakdown of the oxide, the oxide 
becomes conductive, and reliable storage of charge on the 
floating gate is no longer possible. This results in the failure of 
a single bit to properly write and retain data. 

There are three different failure rates associated with this 
faiiure mechanism, and the failure rates are a function of the 
number of write cycies. For less than a few hundred write 
cycles, the failure rate is relatively high. During AMD testing, 
each part is written hundreds of times to aiiow those cells that 
would be infant mortality failures to be screened out. For the 
next 10,000 write cycles the failure rate is low. It is in this 
region that AMD EEPROMs are operated. Somewhere above 
this region, typically well above 12,000 total write cycies, the 
failure rate again starts increasing. 

The endurance faiiure rate is a function of the number of write 
cycles that the part has experienced. All parts that pass the 
AMD test screens will write a minimum of 10,000 times at 
every byte location with a maximum faiiure rate of 5%. In other 
words, 5% of a sample of devices will fail to write 10,000 
times. Those devices that fail will have one single bit that fails 
to retain the correct data after being written. This failure rate is 
measured from a sample of devices, in the same manner that 
other reliability failure mechanisms are measured. 

For more detailed information on how this data was obtained 
please refer to the Am9864 reliability report. 



ABSOLUTE MAXIMUM RATINGS 

Storage Temperature.-65 to +150°C 

Ambient Temperature with Power 

Applied.-65 to +135“C 

Voltage on All Inputs with Respect 
to GND.+ 6.25 to -0.6 V 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Supply Voltage* (Vcc ±5%).+ 4.75 to +5.25 V 

Supply Voltage** (Vcc ±10%) .+ 4.5 to +5.5 V 

*9864-2, 9864, 9864-3 
**9864-20, 9864-25, 9864-35 

Commercial (C) Device 

Case Temperature.0 to +70'’C 

Industrial (I) Device 

Case Temperature.-40 to +85°C 

Limited (L) Device 

Case Temperature.-55 to +100°C 

Extended Commercial (E) Device . 

Case Temperature. -55 to +125'’C 

Military (M) Device 

Case Temperature.-55 to +125°C 

Operating ranges define those limits between which the 

functionality of the device is guaranteed. 


DC CHARACTERISTICS over operating range unless otherwise specified * 


Parameter 

Symbol 


Ili 


Ilo 



Parameter 

Description 


Input Leakage Current 


Output Leakage Current 


Vcc Current (Standby) 


Vcc Current (Active) 


Vcc Current (Write) 


Input Low Voltage 


Input High Voltage 


Output Low Voltage 


Output High Voltage 


Input Capacitance (Notes 1, 2) 


Output Capacitance (Notes 1, 2) 


Write Inhibit Voltage 


Test Conditions 


V|N = 0 to 5.5 V 


VoUT = 0 to 5.5 V 


CE = V|H. OE = V(L 


OE = CE = V|L 


We = U, CE = ViL, OE = V|H 



Iol = 2.1 mA 


lOH “ -400 /lA 


V|N =■ 0 V 


0E = C1 = V|h. Vout = ov 


Irb = 2.1 rtiA 


Max. 

Units 

10 

pA 

10 

M 

40 

mA 

100 

mA 

120 

mA 

.8 

Volts 

Vcc+ 1 

Volts 

.45 

Volts 


Volts 

10 

pF 

12 

pF 


Volts 

.45 

Volts 


Note 1. This parameter is sampled on a periodic basis and not 100% tested. 

2. freq = 1 MHz @ 25”C. 

S.Typical values are for nominal supply voltages. 

*See the last page of this spec for Group A Subgroup Testing Information. 


KEY TO SWITCHING WAVEFORMS 



WAVEFORM INPUTS 

MUST BE 
STEADY 

m MAY CHANGE 
FROM H TO L 

M l MAY CHANGE 
/ FROM L TO H 


DON'T CARE: 
ANY CHANGE 
PERMiTTEO 


WILL BE 
CHANGING 
FROM H TO L 


WILL BE 
CHANGING 
FROML TOH 


CENTER 
LINE IS HIGH 
IMPEDANCE 
*'OFF“ STATE 
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SWITCHING CHARACTERISTICS over operating range unless othenwise specified* 


Parameter 
No. Symbol 


READ 


Parameter 

Description 


1 

tACC 

Address to Output Delay 

2 

tCE 

CE to Output Delay 

3 

tOE 

Output Enable to Output 
Delay 

4 

tOF 

(Note 1) 

Output Enable High to 
Output Fle^at 

5 

•oh 

(Note 1) 

Output Hold from 

Addresses, CE or OE 
Whichever Occurred First 


Test Conditions 


Output Load; 1 TTL 
gate and Cl - 100 pF 
Input Rise and Fall 
Times: <20 ns 
Input Pulse Levels: 

0.45 to 2.4 V 
Timing Measurement 
Reference Level 
Inputs: 

0.8 V and 2 V 
Outputs: 

0.8 V and 2 V 


1 Am9864-2, -20 

Am9864, -25 

Am9864-30 

Am9864-3, -35 | 

1 Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 1 


CE-5E 

-V|L 


200 


250 


300 


350 

ns 

OE-Vil 


200 


250 


300 


350 

ns 

CE-V|l 


75 


100 


120 


120 

ns 

1 

< 

0 

60 

0 

60 

0 

80 

0 

80 

ns 

CE-OE 

-V|L 

0 


0 


0 


0 


ns 


tRBO 

(Notes 2, 4) 


Address to Write Setup 
Time 


CE to Write Setup Time 


Write Puise Width 


Address Hold Time 


Data Setup Time 


Data Hold Time 


CE Hold Time 


OE Setup Time 


OE Hold Time 


Time to Device Busy 


Bytes Write Cycle 


Write Control Recovery 


Write Recovery Time 


R/5 to Output Time 


IwE HIGH Recovery from 
R/§ 





50 


50 


50 


50 

ns 

10 


10 


10 


10 


FS 

10 


10 


10 


10 


XIOOO 


(Notes 1, 3) P®' 


Notes: 1. This parameter is sampled on a periodic basis and is not 100% tested. 

2. If CE and UE“V|l when R/B is going to Vqh. then DOg-DQ/ becomes valid after tpeo + tACC- 

3. See 9864 reliability report. 

4. This parameter is for information only. It is not tested or characterized. 

*See the last page of this spec for Group A Subgroup Testing Information. 


SWITCHING TEST CONDITIONS 


SWITCHING TEST CIRCUIT 


Output load: 1 TTL gate and Cl = 100 pF 
Input pulse levels: 0.45 V to 2.4 V 

Timing Measurement Reference Levels 

Input: 0.8 V and 2.0 V 
Output: 0.8 V and 2.0 V 



DIODES - IN3064 
OR EQUIVALENT 


Cl = 100pF, including jig capacitance. 
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WRITE 


END OF 



Notes; 1. After twph and before the end of write cycle (R/B goes high), WE, CE and C5E are don't cares. 

However, in order to prevent an accidental write when R/B returns high, it is recommended that 
at least one of the following conditions are met after t^ph: ^ high, CE high or an SE low. 

2. After the write cycle is completed (R/€ is high) the user must meet one of the following condi¬ 
tions to prevent an accidental write: 25E low, CE high or WI high. 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

III 

1, 2. 3 

Ilo 

1, 2, 3 

icci. 

1, 2, 3 

Icc 2 

1. 2, 3 

Ice 

1. 2, 3 

ViL 

1. 2. 3 

V|H 

1, 2, 3 

VoL 

1, 2. 3 

VOH 

1, 2. 3 

C|N 

4 

Gout 

4 

Vwi 

7. 8 

Vrb 

1. 2. 3 


SWITCHING CHARACTERISTICS 


Parameter 

Symbol Subgroups 


tACC 9, 10. 11 


tCE 9, 10. 11 


toE 9. 10, 11 


tDF 9. 10. 11 


tOH 9. 10, 11 


tAS 9, 10. 11 


tcS 9, 10, 11 


tWP 9, 10, 11 



No. 

Parameter 

Symbol 

Subgroups 

9 

tAH 

9, 10, 11 

10 

tDS 

9, 10, 11 

11 

tDH 

9, 10, 11 

12 

tCH 

9. 10, 11 

13 

tOES 

9, 10, 11 

14 

tOEH 

9, 10, 11 

15 

tDB 

9, 10, 11 

16 

tWR 

9, 10, 11 

17 

fwph 

9, 10, 11 


MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am2864A 

8192 X 8 Electrically Erasable PROM 


DISTINCTIVE CHARACTERISTICS 


5-V only operation 
Military temperature range available 
Self-t imed Write Cycle with on-chip latches 
Data Polling for end-of-write indication 
Data protection features to prevent writes from occur¬ 
ring during Vcc power-up/down 


32-byte page write mode 

Minimum endurance of 10,000 write cycles per byte with 
a 10-year retention. For detailed information, see the 
Am9864 Reliability Report (PID #06891A). 


GENERAL DESCRIPTION 


The Am2864A is a 65,536-bit Electrically Erasable Pro¬ 
grammable Read-Only Memory (EEPROM), organized as 
8192 words by 8 bits per word. It operates from a single 
5-volt supply and has a fully self timed write cycle with 
address, data and control lines latched during the write 
operation. The 32-byte page write mode allows program¬ 
ming in as little as 2.8 seconds. The Am2864A is fabricated 
on AMD's highly manufacturable N-Channel Silicon gate 
process, and uses AMD's proprietary EEPROM technology 


to achieve the electrically alterable nonvolatile storage. 
This technology employs the industry-accepted accepted 
Fowler-Nordheim tunneling across a thin oxide. 

The Am2864A provides on-chip the logic necessary to 
interface with most microprocessors. The latched inputs 
and self-timed write cycle free the microprocessor to 
perform other tasks during a write. A transparent automatic 
erase before write enhances system performance. 


BLOCK DIAGRAM 


MODE SELECT TABLE 




<2 OUTPUT ENABLE 
Z CHIP ENABLE 

^ PROQ. LOGIC 

2 ANDVppGEN. 



• • • 


Outputs 


I/O 

Data Out 
Data In 
Hi-Z 
Hi-Z 


Vh = 12.0 V ± .5 V 
* • H = HIGH 

L = LOW 

““t X = Don't Care 

BD003053 U” = Pulse 


Ag Mode 


■I 


Data Polling 


PRODUCT SELECTOR GUIDE 


Maximum 
Access Time 


Vcc Supply 
Tolerance 


Am2864A-20 

Am2864A 

Am2864A-25 

Am2864A-3 

Am2864A-30 

Am2864A-355 

3 ns 

250 ns 

300 ns 

350 

±10% 

±5% 

±10% 

±5% 

±10% 

±5% 
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ORDERING INFORMATION (Cont'd.) 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number'(Valid 
Combination) is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


-E. OPTIONAL PROCESSING 

Blank •• Standard Processing 
B - Bum-in 


-A. DEVICE NUMBER/DESCRIPTION 

Am2864A 
8192x8 EEPROM 


-D. TEMPERATURE RANGE 

C - Commercial (0 to + 70°C) 

I - Industrial (-40 to -h85“C) 

E-Extended Commercial (-55 to +125°C) 


-C. PACKAGE TYPE 

D - 28-Pin Ceramic or Sidebrazed Ceramic DIP 
(CD 028 or SD 028) 

L - 32-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLR032) 


-B. SPEED OPTION 

See Product Selector Guide 


Valid Combinations 


AM2864A-20 


AM2864A-25 


AM2864A-30 

AM2864A-355 


AM2864A-35 


DC, DCB, 
Dl, DIB. 
DE. DEB, 
LC, LCB, 
LI, LIB, 
LE. LEB 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 
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ORDERING INFORMATION 
APL Products 


AMO products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed 
by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 


-A. DEVICE NUMBER/OESCRIPTION 

Am2e64A 
8192x8 EEPROM 


E. LEAD FINISH 

A - Hot Solder DIP (CD 028 pkg. only) 
C - Gold 


- D. PACKAGE TYPE 

X - 28-Pln Ceramic or Sidebrazed Ceramic DIP 
(CD 028 or SD 028) 

U - 32-Pin Rectangular Leadless Chip Carrier 
(CLR032) 


-C. DEVICE CLASS 

/B - Class B 


-B. SPEED OPTION 

-25 “ 250 ns 
-30 = 300 ns 
-35 " 350 ns 


Valid Combinations 


AM2864A-25 

AM2864A-30 


AM2864A-35 


/BXA, /BXC, /BUC 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 
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FUNCTIONAL DESCRIPTION 
Read Mode 

The Am2864A has two control functions, both of which must 
be logicaliy satisfied in order to obtain data at the outputs. 
Chip Enable (CE) is the power control and should be used for 
device selection. Output Enable (OE) is the output control and 
should be used to gate data to the output pins independent of 
device selection. Assuming that addresses are stable, address 
access time (tACC) is equal to the delay from Ce to output 
(tcE)- Data is avaiiable_^ the outputs toE after the failing edge 
of OE, assuming that CE has been LOW and addresses have 
been stable for at least tACC-tOE- 

Standby Mode 

The Am2064A has a standby mode which reduces the active 
power dissipation by 60%, from 525 mW to 210 mW 
(Vcc±5% vaiues for 0 to 70°C). The Am2864A is placed in 
the standby mode by applying a TTL HIGH signal to the CE 
input. When in the standby mode, the outputs are in a high- 
impedance state, independent of the OE input. 

Data Protection 

The Am2864A incorporates several features that prevent 
unwanted write cycles during Vcc power-up and power-down. 
These features protect the integrity of the stored data. 

To avoid the initiation of a write cycle during Vcc power-up 
and power-down, a write cycle is locked out for Vcc iQss than 
3.3 volts (typical 3.8 V). It is the users's responsibility to insure 
that the control levels are logically correct when Vcc is above 
3.3 volts. 

There is a WE lockout circuit that prevents WE pulses of less 
than 20 ns duration from initiating a write cycle. 

When the 5 e control is in logic zero condition, a write cycle 
cannot be initiated. 

Page Write Mode 

The page write allows from 1 to 32 bytes of data to be written 
into the EEPROM in a singie write cycle. The page write mode 
consists of a load sequence followed by an automatic write 
sequence. 

During the load portion, sequential WE pulses load the byte 
address and the byte data into a 32-byte register. The b ytes 
can be loaded into this register in any order. On each WE 
pulse, the "Y" address is latched on the falling e^e of the 
WE, the data input is latched on the rising edge of WE, and the 
page address (A5-A12) is latched on the falling edge of the last 
WE. Note that for a write to occur, CE and WE must be LOW 
and OE must be HIGH. The load portion of the page write is 
complete when all the data (up to 32 bytes) is loaded into the 
register. 

The automatic write portion starts tww after each transition of 
WE from LOW-to-HIGH. If WE transitions from HIGH-to-LOW 
before tww minimum (100 /rs), the timer is reset and the 
automatic write portion does no^ start, this is how the bytes 
are loaded into the register. If WE is held LOW, this tww 
never starts and the write cycle is held indefinitely. 

If WE transitions from LOW-to-HIGH and stays HIGH for at 
least tww rnaximum, then the automatic write sequence is 
initiated. Note that the load sequence can also be terminated 
if OE goes LOW. Once OE is LOW, further attempts to load 
will be ignored and the part will time out (tww) and enter the 
automatic write sequence. 

The automatic write sequence consists of an erase cycle, 
which erases any data that existed in each addressed cell, and 
a write cycle, which puts data back into the erased cells. Note 


that a page write will only write data to the locations being 
addressed and will not rewrite the entire page. 

Byte Mode Write 

When WE is toggled once, the Am2864A operates in the byte 
mode. A single byte is loaded into the register and after WE 
goes HIGH and tww <s satisfied, the automatic write cycle 
starts. It is in this mode that the Am2864A is identical to the 
Am2864B and Am9864. 

Auto Select Mode 

The auto select mode allows the reading out of a binary code 
from an EEPROM that will identify its manufacturer and type. 
This mode is intended for use by programming equipment for 
the purpose of automatically matching the device to be 
programmed with its corresponding programming algorithm. 
This mode is functional at 25°C ±5'’C ambient temperature. 

To activate this mode, programming equipment must force 
11.5 V to 12.5 V on address line Ag of the Am2864A. Two 
identifier bytes may then be sequenced from the device 
outputs by toggling address line Aq from V|l to V|h. All other 
address lines must be held at V|l during auto select mode. 

Byte 0 (Aq = V|l) represents the manufacturer code and byte 
1 (Aq = V|h) the device identifier code. For the Am2864A, 
these two identifier bytes are given in Tabie 1. Ail identifiers for 
manufacturer and device codes wiil possess odd parity, with 
the MSB (O7) defined as the parity bit. The auto select code for 
the Am2864A is identical to the Am2864B. 

Output OR‘Tleing 

To accommodate multiple memory connections, a 2-iine 
control function is provided to allow for: 

1. Low memory power dissipation, and 

2. Assurance that output bus contention wili not occur. 

It is recommended that CE be decoded and used as the 
primary device seiecting function, whiie CE be made a 
common connection to ali devices in the array and connected 
to the read iine from the system control bus. This assures that 
all deselected memory devices are In their low-power standby 
mode and that the output pins are only active when data is 
desired from a particular memory device. 

Data Polling 

This feature makes the Am2864A highly flexible. It allows the 
designer the opti on of a software polling technique for end of 
write indication. Data Polling requires a simple software rou¬ 
tine that performs a read operation when the chip is in the 
autom atic write mode. The data that becomes valid during this 
Data Polling read is the inverse of all 8 bits, last written to the 
outputs. The true data (DQq - DQ 7) will become valid when 
the automatic write has been completed. Note that all 8 bits 
invert during Data Polling, thereby giving the user more 
flexibility during design and layout. 

Chip Clear Mode (Military only) 

Another feature included on AMD's Am2864A for military 
applications is a singie-pulse chip erase. This optional mode 
allows the user to program all bits to a logic ONE with a single 
10-ms write pulse. Additional information is available from 
AMD regarding this test mode —consult the local AMD sales 
office. 

Endurance 

Since endurance testing is a destructive test it is sampled and 
not 100% tested. To test for endurance, a sample of devices 
are written 10,000 times and checked for data retention 
capability. 
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There is one main failure mechanism associated with endur¬ 
ance failures in EEPROMs. This failure mechanism is due to 
charge trapping in the thin tunneling dielectric. At a point, 
when the amount of trapped charge creates an electric field 
that exceeds the dielectric breakdown of the oxide, the oxide 
becomes conductive, and reliable storage of charge on the 
floating gate is no longer possible. This results in the failure of 
a single bit to properly write and retain data. 

There are three different failure rates associated with this 
failure mechanism, and the failure rates are a function of the 
number of write cycles. For less than a few hundred write 
cycles, the failure rate is relatively high. During AMD testing, 
each part is written hundreds of times to allow those cells that 
would be infant-mortality failures to be screened out. For the 
next 20,000 to 30,000 write cycles the failure rate is low. It is in 
this region that AMD EEPROMs are operated. Somewhere 
above this region, typically well above the guarantee of 10^ 
total write cycles, the failure rate again starts increasing. 

The endurance failure rate is a function of the number of write 
cycles that the part has experienced. All parts that pass the 
AMD test screens will write a minimum of 10,000 times at 
every byte location with a maximum failure rate of 5%. In other 


words, 5% of a sample of devices will fail to write or to retain 
information after write if they are written 10,000 times. Those 
devices that fail will typically have a single bit that fails to retain 
the correct data after being written. This failure rate is 
measured from a sample of devices, in the same manner that 
other reliability failure mechanisms are measured. 

For more detailed information on how this data was obtained 
please refer to the Am9864 Reliability Report (PID#06891A). 

APPLICATIONS 

During the switch between active and standby conditions, 
transient current peaks are produced on the rising and falling 
edges of Chip Enable. The magnitude of these transient 
current peaks is dependent on the output capacitance loading 
of the device. A 0.1 ixF ceramic capacitor (high frequency, low 
inherent inductance) should be used on each device between 
Vcc and GND to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive effects of 
the printed circuit board traces on EEPROM arrays, a 4.7 pF 
bulk electrolytic capacitor should be used between Vcc and 
GND for each eight devices. The location of the capacitor 
should be close to where the power supply is connected to the 
array. 


PROGRAMMING 


Identifier 

Ao 

DQ7 

Manufacturer Code 

V|L 

0 

Device Code 

VlH 

1 


TABLE 1 . IDENTIFIER BYTES (Notes 1, 2 & 3) 


DQ3 DQ2 



DQt 

DQo 

Hex 

0 

1 

01 

1 

0 

8 A 


Legend: 1 = HIGH 
0 = LOW 


Notes: 1. A 9 = 12.0 V ± 0.5 V 

2. Ai -Ae, A 10 -A 12 , CE, 0E = V||_ 

3. WE = V|H 
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES 

Commercial (C) Devices 

Temperature (Tc)... 0 to H-yO'C 

Supply Voltage (Vcc ±5%).+4.75 to +5.25 V 

(Vcc ± 10 %).+ 4.50 to +5.50 V 

Industrial (I) Devices 

Temperature (Tc).-40 to +85''C 

Supply Voltage (Vcc ±5%).+ 4.75 to +5.25 V 

(Vcc ±10%) .+ 4.50 to +5.50 V 

Extended Commercial (E) Devices 

Temperature (Tc).-55 to +125®C 

Supply Voltage (Vcc ± 10 %).+4.50 to +5.50 V 

Military (M) Devices 

Temperature (Tc).-55 to +125®C 

Supply Voltage (Vcc ±10%).+4.50 to +5.50 V 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


DC CHARACTERISTICS over operating range unless othen/vise specified* 


Parameter 

Symbol 

Parameter 

Description 

Test Conditions 

Min. 

Typ. 

Max. 

Units 

Ili 

Input Leakage Current 

V|N “ 0 to 5.5 V 



10 

pA 

Ilo 

Output Leakage Current 

Vqut ” 0 to 5.5 V 



10 

pA 

icci 

Vcc Current (Standby) 

CE •• V|H, OE “ V|L 



40 

mA 

ICC2 

Vcc Current (Active) 

SE-CE-V|l 



100 

mA 

Icc 

Vcc Current (Write) 

WE - U'. CE - V|L, 5E “ V|H 



100 

mA 

V|L 

Input LOW Voltage 


-0.1 


.8 

Volts 

V|H 

Input HIGH Voltage 


2.0 


Vcc+ 1 

Volts 

VoL 

Output LOW Voltage 

IoL“ 2.1 ttlA 



.45 

Volts 

Vqh 

Output HIGH Voltage 

lOH “ -400 pA 

2.4 



Volts 

C|N 

Input Capacitance (Note 1, 2) 

V|N-0 V 


4 

10 

PF 

CouT 

Output Capacitance (Note 1, 2) 

OE-CE-Vih, Vout-0 V 


8 

12 

PF 

Vwi 

Write Inhibit Voltage 


3.3 

3.8 


Volts 


Notes; 1. This parameter is sampled on a periodic basis and not 100% tested. 

2. Freq. = 1 MHz @ 25°C. 

3. Typical values are for nominal supply voltages. 

*See the last page of this spec for Group A Subgroup Testing information. 


Storage Temperature.-65 to +150“C 

Ambient Temperature with Power Applied .-65 to +135°C 
Voltage on All Inputs with Respect 

to GND.+ 6.50 to -0.6 V 

Voltage on Ag with Respect 

to GND...+ 13.5 to -0.6 V 


Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


KEY TO SWITCHING WAVEFORMS SWITCHING TEST WAVEFORM 




INPUT OUTPUT 


KS000010 


AC Testing: Input are driven at 3 V for logic "1" and 0 V 
for logic "0." Timing measurements are made at 1.5 V . 
Input pulse rise and fall times are 10 ns. 




















































































SWITCHING TEST CIRCUIT 


Switching Test Conditions 

Output load: 1 TTL gate and Cl = 100 pF 
Input pulse levels: 0 V to 3.0 V 

Timing Measurement Reference Leveis 

Input: 1.5 V 
Output: 1.5 V 



DIODES - IN30e4 
OR EQUIVALENT 


Cl = 100 pF, including jig capacitance. 


SWITCHING CHARACTERISTICS over operating range unless othenwise specified* 


Parameter 

Symbol 




Parameter 

Description 


Test 

Conditions 


tAS 

Address to Write Setup Time 

tcs 

CE to Write Setup Time 

tWP 

Write Pulse Width 

tAH 

Address Hold Time 

tos 

Data Setup Time 

tOH 

Data Hold Time 

tCH 

CE Hold Time 

tOES 

OE Setup Time 

tOEH 

5E Hold Time 

two 

WE Cycle Time 

tww 

Page Write Window 
(Note 3) 

tWH 

WE Hold Time 

tWB 

Byte Write Cycle 

tRED 

Write Recovery from Data 
Polling Time 

(Notes 1 & 2) 

Number of Writes per Byte 


Am2864A>2, 

Am2864A-20 


Am2864A, Am2864A-3, Am2864A-355, 

Am2864A-25 Am2864A-30 Am2864A-35 


tACC 

Address to Output Delay 

CE-5E 

= V|L 

tCE 

EE to Output Delay 

OE = V|l 

tOE 

Output Enable to Output 

Delay 

CE-Vil 

tDF 

(Note 1) 

Output Enable HIGH to 

Output Float 

-J 

> 

fl 

tOH 

(Note 1) 

Output Hold from 

Addresses, CE or 5E 
Whichever Occurred First 

EE-5E 

“V|L 



100 

500 

100 

500 

100 

mim 


^^1 


IQ3 


mm 

1 

10 


20 


20 


20 

mm 


10 


mm 


Notes: 1. This parameter is sampled and is not 100% tested. 

2. See Am9864 Reliability Report. 

3. A timer of tww duration starts at every LOW-to-HIGH transition of WE. If it is allow/ed to time out, a page load will start. A 
transition of WE from HlGH-to-LOW will stop the timer. 

*See the last page of this spec for Group A Subgroup Testing information. 
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SWITCHING WAVEFORMS (Cont'd.) 


ADDRESSES 

VAUO 




Notes; 1. OE may be delayed up to tACC-tOE a^er the falling edge of CE without impact on tACC- 
2 . toF is specified from GE or CE, whichever occurs first. 


ADDRESSES 

(VA,j) 




DATA IN n. > 
* (XYZ) (Note 2)j 


f DATA OUT W DATA OUT 
UWZ) (Notel) A (XYZ) (Note 3) 


Page Write With Data Polling 

Notes: 1. This is where Data Polling is available (if a write operation is performed). 

2. n<32. 

3. After the write cycle is completed (Data Out True), the user must meet one of the following 
conditions to prevent an accidental write: OE LOW, CE HIGH, or WE HIGH. 
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SWITCHING WAVEFORMS 



WF020046 


Byte Write With Data Poliing 

Notes: 1. This is where Data Poiiing is available (if a read operation is performed). 

2. After the write cycle is compieted (Data Out True), the user must meet one of the foiiowing 
conditions to prevent an accidental write; OE LOW, CE HIGH, or WE HIGH. 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

ILI 

1, 2, 3 

Ilo 

1. 2, 3 

Icci 

1, 2, 3 

Icc2 

1. 2, 3 

Icc 

1, 2. 3 

V|L 

1. 2. 3 

V|H 

1, 2, 3 

VoL 

1. 2. 3 

VOH 

1, 2, 3 

C|N 

4 

COUT 

4 

Vwi 

7, 8 


SWITCHING CHARACTERISTICS 


No. 

Parameter 

Symbol 

Subgroups 

1 

tACC 

9. 10. 11 

2 

tCE 

9. 10, 11 

3 

tOE 

9, 10, 11 

4 

tDF 

9, 10. 11 

5 

tOH 

9. 10, 11 

6 

'as 

9, 10, 11 

7 

tcs 

9, 10, 11 

8 

fwp 

9, 10. 11 

9 

tAH 

9, 10, 11 

10 

tDS 

9. 10. 11 




Parameter 

Symbol 

Subgroups 

tOH 

9, 10, 11 

tCH 

9, 10, 11 

tOES 

9, 10, 11 

tOEH 

9, 10, 11 

twc 

9, 10, 11 

tww 

9, 10, 11 

tWH 

9. 10. 11 

tWB 

9, 10. 11 

tRED 

9, 10, 11 


MILITARY BURN-IN 


Military burn-in is in accordance with the current revision of MlL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Ann2864B 

8192x8 Electrically Erasable PROM 


DISTINCTIVE CHARACTERISTICS 


5-V only operation 

Military temperature range available 

Self-tim ed W rite Cycle with on-chip latches 

Ready/Busy pin and Data Polling for end-of-write 

indication 


Data protection features to prevent writes from occur¬ 
ring during Vcc power-up/down 
32-byte page write mode 

Minimum endurance of 10,000 write cycles per byte with 
a 10-year retention. For detailed information, see the 
Am9864 Reliability Report (PID #06891A). 


GENERAL DESCRIPTION 


The Am2864B is a 65,536-bit Electricaily Erasabie Pro¬ 
grammable Read-Only Memory (EEPROM), organized as 
8192 words by 8 bits per word. It operates from a single 
5-volt supply and has a fully self timed write cycle with 
address, data and control lines latched during the write 
operation. The 32-byte page write mode allows program¬ 
ming in as little as 2.8 seconds. The Am2864B is fabricated 
on AMD's highly manufacturable N-Channel Silicon gate 
process, and uses AMD's proprietary EEPROM technology 


to achieve the electrically alterable nonvolatile storage. 
This technology employs the industry-accepted accepted 
Fowler-Nordheim tunneiing across a thin oxide. 

The Am2864B provides on-chip the logic necessary to 
interface with most microprocessors. The iatched inputs 
and self-timed write cycle free the microprocessor to 
perform other tasks during a write. A transparent automatic 
erase before write enhances system performance. 


BLOCK DIAGRAM 


MODE SELECT TABLE 


* 8“*12 

* 0"*4 

ci 

oi 

Vcc 

GNO 


<A 


Ul 



X-DECOOER 

S 







V-OECOOER 

5 


<0 

OUTPUT ENABLE 

£ 

CHIP ENABLE 


PflOQ. LOGIC 

3 

ANOVppGEN. 


eS.S3«-BIT 

CEU.ARRAV 


INPUT/ 

OUTPUT 

LATCHES 


Inputs 

Outputs 


CE 

OE 

WE 

R/B 

I/O 

Ag 

Mode 

L 

L 

H 

Hi 2 

Data Out 

X 

Read 

L 

H 

IS 

IS 

Data In 

X 

Write 

‘Kl 

n 

X 

Hi Z 

Hi Z 


Standby 


Wm 

H 

Hi Z 

Hi Z 


Read Inhibit 


U 

X 

- 

_ 


Write inhibit 

mm 

H 

H 

Hi Z 

Code 

Vh 

Auto Select 

n 

H 

H 

L 

Din 

X 

Data Polling 


>VB 


BD003052 


Vh = 12.0 V ± .5 V 
H = HIGH 
L = LOW 
X = Don't Care 
"LT = Pulse 


PRODUCT SELECTOR GUIDE 



Part Number 

Am2864B-2 

Am2864B-20 

Am2864B 

Am2864B-25 

Am2864B-3 

Am2864B-30 

Am2864B3S5 

Am2864B-35 

Maximum 
Access Time 

200 ns 

250 ns 

300 ns 

350 ns 

Vcc Supply 
Tolerance 

±5% 

±10% 

±5% 

±10% 

±5% 

±10% 

±5% 

±10% 



Publication # Rev. 

Amendment 


05571 D 

/O 

5-31 

Issue Date: May 1986 



Am2864B 




























LOGIC SYMBOL 



Vcc = Power Supply 
GND = Ground 
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ORDERING INFORMATION (Cont'd.) 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid 
Combination) is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


-E. OPTIONAL PROCESSING 

Blank = Standard Processing 
B = Burn-in 


-D. TEMPERATURE RANGE 

C “ Commercial (0 to + 70°C) 

I = Industrial (-40 to +85°C) 

' E = Extended Commercial (-55 to ■i-125°C) 


-C. PACKAGE TYPE 

D “ 28-Pin Ceramic or Sidebrazed Ceramic DIP 
(CD 028 or SD 028) 

L - 32-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLR032) 


-B. SPEED OPTION 

See Product Selector Guide 


-A. DEVICE NUMBER/DESCRIPTION 

Am2864B 
8192x8 EEPROM 


Valid Combinations 


AM2864B-20 


AM2864B-25 


AM2864B-30 

AM2864B-355 


AM2864B-35 


DC, DCB, 
Dl. DIB. 
DE, DEB. 
LC, LCB, 
LI, LIB, 
LE, LEB 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 
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ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available In several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) 
products are processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, 
or surface treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed 
by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 


AM2864B -25 


iP- 


E. LEAD FINISH 

A “ Hot Solder DIP (CD 028 pkg. only) 
C - Gold 


D. PACKAGE TYPE 

X “ 28-Pin Ceramic or Sidebrazed Ceramic DIP 
(CD 028 or SD 028) 

U - 32-Pin Rectangular Leadless Chip Carrier 
(CLR032) 


C. DEVICE CLASS 

/B - Class B 


B. SPEED OPTION 

-25 - 250 ns 
-30 - 300 ns 
-35-350 ns 


A. DEVICE NUMBER/DESCRIPTION 

Am2864B 
8192x8 EEPROM 


Valid Combinations 

AM2864B-25 

/BXA, /BXC, /BUC 

AM2864B-30 

AM2864B-35 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in voiume for this device. Consuit the local AMD 
sales office to confirm availabiiity of specific valid 
combinations or to check for newly released valid 
combinations. 



FUNCTIONAL DESCRIPTION 
Read Mode 

The Am2864B has two control functions, both of which must 
be logically satisfied in order to obtain data at the outputs. 
Chip Enable (CE) is the power control and should be used for 
device selection. Output Enable (OE) is the output control and 
should be used to gate data to the output pins independent of 
device selection. Assuming that addresses are stable, address 
access time (tACC) is equal to the delay from CE to output 
(tcE)- Data is available_at the outputs toE atter fhe falling edge 
of OE, assuming that CE has been LOW and addresses have 
been stable for at least tAcc-k)E- 

Standby Mode 

The Am2864B has a standby mode which reduces the active 
power dissipation by 60%, from 525 mW to 210 mW 
(Vcc ±5% values for 0 to 70°C). The Am2864B is placed in 
the standby mode by applying a TTL HIGH signal to the CE 
input. When in the standby mode, the outputs are in a high- 
impedance state, independent of the OE input. 

Data Protection 

The Am2864B incorporates several features that prevent 
unwanted write cycles during Vcc power-up and power-down. 
These features protect the Integrity of the stored data. 

To avoid the initiation of a write cycle during Vcc power-up 
and power-down, a write cycle is locked out for Vcc Isss than 
3.3 volts (typical 3.8 V). It is the users's responsibility to insure 
that the control levels are logically correct when Vcc is above 
3.3 volts. 

There is a WE lockout circuit that prevents WE pulses of less 
than 20 ns duration from initiating a write cycle. 

When the SE control is in logic zero condition, a write cycle 
cannot be initiated. 

Page Write Mode 

The page write allows from 1 to 32 bytes of data to be written 
into the EEPROM in a single write cycle. The page write mode 
consists of a load sequence followed by an automatic write 
sequence. 

During the load portion, sequential WE pulses load the byte 
address and the byte data into a 32-byte register. The bytes 
can be loaded Into this register in any order. On each VJE 
pulse, the "Y" address is latched on the falling edge of the 
WE, the data input is latched on the rising edge of WE, and the 
pag e address (A5-A12) <s latched on the falling edge of the last 
WE. j^te that for a write to occur, CE and WE must be LOW 
and OE must be HIGH. The load portion of the page write is 
complete when all the data (up to 32 bytes) Is loaded into the 
register. 

The automatic write portion starts tww after each transition of 
WE from LOW-to-HIGH. If WE transitions from HIGH-to-LOW 
before tww niinimum (100 ps), the timer is reset and the 
automatic write portion does not start. This is how the bytes 
are loaded Into the register. If WE Is held LOW, this tww timer 
never starts and the write cycle is held indefinitely. 

If WE transitions from LOW-to-HlGH and stays HIGH for at 
least tww maximum, then the automatic write sequence is 
initiated. Note that the load sequence can also be terminated 
if OE goes LOW. Once OE is LOW, further attempts to load 
will be ignored and the part will time out (tww) and enter the 
automatic write sequence. 

The automatic write sequence consists of an erase cycle, 
which erases any data that existed in each addressed cell, and 
a write cycle, which puts data back into the erased cells. Note 


that a page write will only write data to the locations being 
addres sed and wiM^ not rewrite the entire page. The 
Ready/Busy pin (R/B) goes to a logic LOW level during the 
automatic write sequence. This could signal a microprocess(x 
host that the system bus is free for other activity. When R/B 
transitions to a HIGH state, the Am2864B has completed 
writing and is ready to accept another cycle. 

Byte Mode Write 

When WE is toggled once, the Am2864B operates in the byte 
mode. A single byte is loaded into the register and after WE 
goes HIGH and tww satisfied, the automatic write cycle 
starts. It is in this mode that the Am2864B is similar to the 
Am9864 and the Am2817A. 

Auto Select Mode 

The auto select mode allows the reading out of a binary code 
from an EEPROM that will identify its manufacturer and type. 
This mode is intended for use by programming equipment for 
the purpose of automatically matching the device to be 
programmed with its corresponding programming algorithm. 
This mode is functional at 25'C ±5‘’C ambient temperature. 

To activate this mode, programming equipment must force 
11.5 V to 12.5 V on address line Ag of the Am2864B. Two 
identifier bytes may then be sequenced from the device 
outputs by toggling address line Aq from V|l to V|h. All other 
address lines must be held at V|l during auto select mode. 

Byte 0 (Ao = V|iJ represents the manufacturer code and byte 
1 (Aq = Vih) the device identifier code. For the Am2864B, 
these two identifier bytes are given in Table 1. All identifiers for 
manufacturer and device codes will possess odd parity, with 
the MSB (O 7 ) defined as the parity bit. 

Output OR-Tieing 

To accommodate multiple memory connections, a 2-line 
control function is provided to allow for: 

1. Low memory power dissipation, and 

2. Assurance that output bus contention will not occur. 

It is recommended that UE be decoded and used as the 
primary device selecting function, while CE be made a 
common connection to all devices in the array and connected 
to the read line from the system control bus. This assures that 
all deselected memory devices are In their low-power standby 
mode and that the output pins are only active when data is 
desired from a particular memory device. 

Ready/Busy Pin 

The Ready/Busy (R/B) pin is an open-drain output which 
allows two or more R/B signals to be OR-tied together. The 
value of the pullup resistor required is as follows: 

4.6 volts 

~ 2.1 mA -I|L 

I|L = total V|L input current of devices connected to R/B. 

A typical pullup resistor value for R/B is 3 kfZ, assuming I|l is 
less than 0.5 mA. 

Data Polling 

This feature makes the Am2864B highly flexible. It allows the 
designer the option of a softw are p olling technique as well as 
the hardwa re int errupt Ready/Busy technique for end of write 
indication. Data Polling requires a simple software routine that 
performs a read operation when the chip is in the auto matic 
write mode. The data that becomes valid during this Data 
Polling read is the inverse of all 8 bits, last written to the 
outputs. The true data (DQ 0 -DQ 7 ) will become valid when 
the automatic write has been completed. Note that all 8 bits 
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invert during Data Polling, thereby giving the user more 
flexibility during design and layout. 

Chip Clear Mode (Military only) 

Another feature included on AMD’s Am2864B for military 
applications is a single-pulse chip erase. This optional mode 
allows the user to program all bits to a logic ONE with a single 
10-ms write pulse. Additional information is available from 
AMD regarding this test mode — consult the local AMD sales 
office. 

Endurance 

Since endurance testing is a destructive test it is sampled and 
not 100% tested. To test for endurance, a sample of devices 
are written 10,000 times and checked for data retention 
capability. 

There is one main failure mechanism associated with endur¬ 
ance failures in EEPROMs. This failure mechanism is due to 
charge trapping in the thin tunneling dielectric. At a point, 
when the amount of trapped charge creates an electric field 
that exceeds the dielectric breakdown of the oxide, the oxide 
becomes conductive, and reliable storage of charge on the 
floating gate is no longer possible. This results in the failure of 
a single bit to properly write and retain data. 

There are three different faiiure rates associated with this 
failure mechanism, and the failure rates are a function of the 
number of write cycles. For less than a few hundred write 
cycles, the failure rate is relatively high. During AMD testing, 
each part is written hundreds of times to allow those cells that 
would be infant-mortality failures to be screened out. For the 
next 20,000 to 30,000 write cycles the failure rate is low. It is in 


this region that AMD EEPROMs are operated. Somewhere 
above this region, typically well above the guarantee of lO'^ 
total write cycles, the failure rate again starts increasing. 

The endurance failure rate is a function of the number of write 
cycles that the part has experienced. All parts that pass the 
AMD test screens will write a minimum of 10,000 times at 
every byte location with a maximum failure rate of 5%. In other 
words, 5% of a sample of devices will fail to write or to retain 
information after write if they are written 10,000 times. Those 
devices that fail will typically have a single bit that fails to retain 
the correct data after being written. This failure rate is 
measured from a sample of devices, in the same manner that 
other reliability failure mechanisms are measured. 

For more detailed information on how this data was obtained 
please refer to the Am9864 Reliability Report (PID#06891 A). 

APPLICATIONS 

During the switch between active and standby conditions, 
transient current peaks are produced on the rising and falling 
edges of Chip Enable. The magnitude of these transient 
current peaks is dependent on the output capacitance loading 
of the device. A 0.1-juF ceramic capacitor (high frequency, low 
inherent inductance) should be used on each device between 
Vcc and GND to minimize transient effects. In addition, to 
overcome the voltage drop caused by the Inductive effects of 
the printed circuit board traces on EEPROM arrays, a 4.7-pF 
bulk electrolytic capacitor should be used between Vcc and 
GND for each eight devices. The location of the capacitor 
should be close to where the power supply is connected to the 
array. 


PROGRAMMING 


Identifier 

Ao 

Manufacturer Code 

V|L 

Device Code 

V|H 


TABLE 1 . IDENTIFIER BYTES (Notes 1, 2 & 3) 


Aq DQy DQq DQ5 DQ4 DQ3 DQ2 DQi I DQq 



Legend: 1 = HIGH 
0 = LOW 


Notes: 1. A 9 = 12.0 V ± 0.5 V 

2 . ^-As. A 10 -A 12 . CE. 5E = V|l 

3. WE = V|H 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature.-65 to +150‘’C 

Ambient Temperature with Power Applied .-65 to +135‘’C 
Voltage on All Inputs with Respect 

to GND .+ 6.50 to -0.6 V 

Voltage on Ag with Respect 

to GND.+ 13.5 to -0.6 V 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature (Tc).0 to +70'’C 

Supply Voltage (Vcc ±5%)....+ 4.75 to +5.25 V 

(Vcc ±10%).+ 4.50 to +5.50 V 

Industrial (I) Devices 

Temperature (Tc).-40 to +85‘’C 

Supply Voltage (Vcc ±5%).+ 4.75 to +5.25 V 

(Vcc ±10%).+ 4.50 to +5.50 V 

Extended Commercial (E) Devices 

Temperature (Tc)..-55 to +125°C 

Supply Voltage (Vcc ±10%).+ 4.50 to +5.50 V 

Military (M) Devices 

Temperature (Tc).-55 to +125‘’C 

Supply Voltage (Vcc ±10%).+ 4.50 to +5.50 V 

Operating ranges define those iimits between which the 
functionality of the device is guaranteed. 


DC CHARACTERISTICS over operating range unless otherwise specified 


Parameter 

Symbol 


Ili 



Parameter 

Description 


Input Leakage Current 


Output Leakage Current 


Vcc Current (Standby) 


Vcc Current (Active) 


Vcc Current (Write) 


Input LOW Voltage 


Input HIGH Voltage 


Output LOW Voltage 


Output HIGH Voltage 


R/B Output LOW 


Input Capacitance (Note 1, 2) 


Output Capacitance (Note 1, 2) 


Write Inhibit Voltage 


Test Conditions 


V|N “ 0 to 5.5 V 


VoUT ” 0 to 5.5 V 


CE-V|h. 5E = V|l 


OE “ CE “ V(i_ 


WE = U . CE = V|L, OE = V|H 


Iql “ 2.1 mA 


Iqh “ -400 pA 


Irb = 2.1 mA 


V,N“0 V 


- eg - ViH, VouT “ 0 V 



Notes: 1. This parameter is sampled on a periodic basis and not 100% tested. 

2. Freq. = 1 MHz @ 25''C. 

3. Typical values are for nominal supply voltages. 


KEY TO SWITCHING WAVEFORMS 



WAVEFORM INPUTS 

MUST BE 
STEADY 

m MAY CHANG 
FROM H TO 

////// MAY CHANG 

////// 


DON'T CARE; 
ANY CHANCE 
PERMITTED 


WILL BE 
CHANGING 
FROM H TO L 


WILL BE 
CHANGING 
FROM L TO H 


CENTER 
LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 




5-37 


























































































SWITCHING TEST CIRCUIT 


Switching Test Conditions 

Output load: 1 TTL gate and Cl = 100 pF 
Input pulse levels: 0.45 V to 2.4 V 

Timing Measurement Reference Levels 

Input: 0.8 V and 2.0 V 
Output: 0.8 V and 2.0 V 



DIODES > IN3064 
OR EQUIVALENT 


Cl = 100 pF, including jig capacitance. 


SWITCHING CHARACTERISTICS over operating ranges 


Ain2864B-2, Am2864B, Am2864B-3, Am2864B355, 
Am2864B-20 Am2864B-25 Am2864B-30 Am2864B-35 

Parameter Parameter Test ----- 

Symbol Description Conditions Min. Max. Min. Max. Min. Max. Min. Max. Units 


•acc 

Address to Output Delay 

CE = CE 

= V|L 

tCE 

CE to Output Delay 

CE = V|L 

tOE 

Output Enable to Output 

Delay 

CE-V|l 

tOF 

(Note 1) 

Output Enable HIGH to 

Output Float 

_l 

> 

u 

tOH 

(Note 1) 

Output Hold from 

Addresses, CE or CE 
Whichever Occurred First 

CE = CE 

= V,L 



tRBO 


(Notes 1 & 3) 


Address to Write Setup Time 


CE to Write Setup Time 


Write Pulse Width 


Address Hold Time 


Data Setup Time 


Data Hold Time 


CE Hold Time 


OE Setup Time 


OE Hold Time 


Time to Device Busy 


WE Cycle Time 


Page Write Window 
(Note 4) 


WE Hold Time 


Byte Write Cycle 


Write Recovery from Data 
Polling Time 


Write Recovery from R/B 

Time 

(Note 5) 


Number of Writes per Byte 



Notes: 1. This parameter is sampled on a periodic basis to worst-case test conditions and is not 100% tested. 

2. If CE and CE = V|l when R/B is going to Vqh. then DQq - DQ/ becomes valid after tpeo + tACC' 

3. See Am9864 Reliability Report. 

4. A timer of tyvw duration starts at every LOW-to-HIGH transition of WE. If it is allowed to time out, a page load will start. A 
transition of WE from HIGH-to-LOW will stop the timer. 

5. This parameter is for information only. It is not tested or characterized. 
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SWITCHING WAVEFORMS (Cont'd.) 


ADDRESSES 

VALID 





Notes: 1. QE may be delayed up to tACC'kJE after the falling edge of CE without impact on tACC' 
2 . tpF is specified from OE or CE, whichever occurs first. 
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SWITCHING WAVEFORMS 



WF020022 


Data Polling 

Notes: 1. This is shown for single byte write. In page write, R/B goes LOW on first LOW-to-HIGH transition 

of We. 

2. After the Write cycle is completed (R/B is HIGH or data out TRUE), the user must meet one of 
the following conditions to prevent an accidental write: OE LOW, CE HiGH, or WE HIGH. 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

ILI 

1. 2, 3 

Ilo 

1. 2, 3 

lcci 

1. 2, 3 

ICC2 

1. 2. 3 

Icc 

1, 2, 3 

V|L 

1. 2, 3 

VlH 

1. 2, 3 

VoL 

1. 2, 3 

VOH 

1. 2, 3 

Vrb 

1. 2. 3 

CiN 

4 

Gout 

4 

Vwi 

7, 8 


SWITCHING CHARACTERISTICS 


Parameter 

Symbol 

Subgroups 

No. 

Parameter 

Symbol 

Subgroups 

tACC 

9, 10, 11 

11 

‘dh 

9. 10, 11 

tCE 

9, 10, 11 

12 

tCH 

9, 10, 11 

tOE 

9, 10, 11 

13 

tOES 

9. 10, 11 

tOF 

9. 10, 11 

14 

tOEH 

9, 10, 11 

tOH 

9, 10. 11 

15 

tDB 

9, 10, 11 

tAS 

9, 10, 11 

16 

twc 

9, 10, 11 

tcs 

9, 10. 11 

17 

tww 

9, 10, 11 

tWP 

9, 10. 11 

18 

tWH 

9, 10, 11 

tAH 

9, 10, 11 

19 

tWB 

9. 10, 11 

tos 

9, 10, 11 

20 

tRED 

9. 10, 11 


MILITARY BURN-IN 


Military burn-in is in accordance with the current revision of MIL-STD-883. Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am28C256 


Am28C256 

32Kx8 Electrically Erasable PROM 


ADVANCE INFORMATION 


DISTINCTIVE CHARACTERISTICS 


5-V only operation 

Military temperature range available 

Low-power CMOS 

- 60 mA active current 

- 1 mA standby current 


- 100 pA power-down current 
64-byte page write 
Software-write protection 

Minimum endurance of 10,000 write cycles per byte with 
a ten year data retention 


GENERAL DESCRIPTION 


The Am28C256 is a 32,768 x 8-bit Electrically Erasable 
Programmable Read-Only Memory (EEPROM). It operates 
from a single 5-volt supply and has a fully self-timed write 
cycle with address, data, and control lines latched during 
the write operation. The 64-byte page-write mode allows 
full chip programming in as little as five seconds. The 


Am28C256, in the JEDEC-approved pinout, also features 
Status-Bit Polling, and a software-write protect that en¬ 
hances the hardware-write protect. The Am28C256 is an 
upward-compatible part from the Am2864A and Am2864B. 
For convenience, both JEDEC and industry-standard nota¬ 
tion is used throughout this document. 


BLOCK DIAGRAM 




OUTPUT ENABLE 
CHIP ENABLE 
PROG. LOGIC 
ANOVppGEN. 



INPUT/ 

OUTPUT 

LATCHES 



Vcc “ 


GNO - 



DQo DQ 7 


BD003054 

PRODUCT SELECTOR GUIDE 


Family 
Part No. 


Ordering 
Part No.: 
±5% Vcc 
Tolerance 

± 10 % Vcc 
Tolerance 


tACC (ns) 


tcE (ns) 


toE (ns) 


28C256-205 

28C256 

28C256-305 

28C256-355 

28C256-200 

28C256-250 

28C256-300 

28C256-350 

200 

250 

300 

350 

200 

250 

300 

350 

75 

100 

110 

120 



Publication # Rev. A 

mendment 

08124 A 

/O 

Issue Date; May 1986 




































CONNECTION DIAGRAMS 
Top View 


A? 

^6 

A 4 

A3 

A 2 

A, 

Ao 

DQo 

DQ, 

DQa 


7^ 

J 

28 

2 

27 

3 

26 

4 

25 

5 

24 

6 

23 

7 

22 

8 

21 

9 

20 

10 

19 

11 

18 

12 

17 

13 

16 

14 

15 


Vcc 

W (WE) 

A 13 

A* 

A* 

All 

S (OE) 

Aio 

E (CE) 
DO, 

DQ, 

DQ, 


A, 10 

Afl 2 11 
NC 12 

DQo T] 13 


S >° B < 

trtrtrbr 

1 32 31 30 


29 [_ 

s 

28 C 

C A9 

27C 

L All 

26 □ 

r NC 

25 [j 

L 5 (OE) 

24 □ 

L A10 

23 [j 

L E(CE) 

22 □ 

L DQ, 

21 n 

L dq, 


14 15 16 17 18 19 20 


S' ^ I ^ S g g 


Note: Pin 1 is marked for orientation. 
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FUNCTIONAL DESCRIPTION 
Read Mode 

The Am28C256 has two control functions, both of which must 
be logically sati^d in order to obtain data at the outputs. 
Chip Enable, E (CE), is the power control and should be used 
for device selection. Output Enable, G (OE), is the output 
control and should be used to gate data to the output pins 
independent of device selection. Assuming that addresses are 
stable, address access time (tACc) is equal to the delay from € 
to output (tee)- Data is available at the outputs toe atter the 
falling edge of G, assuming that E has been LOW and 
addresses have been stable for at least tACC-toE- 

Standby Mode 

The Am28C256 has a standby mode which reduces the active 
power dissipation by 98%, from 300 mW to 5 mW (values for 0 
to + 70°C). The Am28C256 is place^ injhe standby mode by 
applying a TTL-HIGH signal to the E (CE) input. When in the 
standby mode, the outputs are in a high-impedance state, 
independent of the 5 (OE) input. 

Power-Down Mode 

The Am28C256 also has a power-down mode which reduces 
the power dissipation by 99.8% — from 300 mW to .5 mW 
(values for 0 to + 70°C). The Am28C256 is placed in power 
down by raising E (CE) to Vec -0.3 V. 


Data Protection — Hardware 

The Am28C256 incorporates several features that prevent 
unwanted write cycles during Vec power-up and power-down. 
These features protect the integrity of the stored data. 

To avoid the initiation of a write cycle during Vec power-up 
and power-down, a write cycle is locked out for Vcc less than 
3.5 volts. It is the user's responsibility to ensure that the 
control levels are logically correct when Vcc is above 3.5 
volts. 

There is a W (WE) lockout circuit that prevents W pulses of 
less than 20 ns duration from initiating a write cycle., 

When the 5 (51) control is LOW (logic ZERO), a write cycle 
cannot be initiated. 

Data Protection — Software 

In addition to the hardware-protected write features provided 
on the Am28C256, the user may choose to implement 
software-write protect and minimize the chances of inadver¬ 
tent writes. 

The software-write protection has three modes of operation; 
set protection, write operation under protection, and disable 
protection. 

Set Protection 

The default power-up mode of the Am28C256 is with the 
protection disabled. The software-write protection is set by 
performing a three-byte write operation (with page-mode 
timing) using specific addresses and data. 


TABLE 1 . SET-PROTECTION MODE 



Step 

Mode 

Ai4”Ao 

I/O 7 -I/O 0 

Comment 

1 

Write 

5555 Hex 

AA Hex 

Dummy Write 

2 

Write 

2AAA Hex 

55 Hex 

Dummy Write 

3 

Write 

5555 Hex 

AO Hex 

Dummy Write 



A violation of this sequence or the timeout of a 10O-ps timer 
(WE transition LOW-to-HIGH starts the timer) aborts the set- 
protection operation. 

The first time this sequence is applied to the part, a non¬ 
volatile bit is set. This reconfigures the part so that both 
software and hardware-protection are implemented. Once this 
bit is set, the software algorithm must be used every time a 
write cycle occurs. 


Write Operation Under Protection 

The write operation uses the same three steps to unlock the 
write protection for each byte-write, or page-write operation. 
Note that while under software write protection, a write can 
only be performed using page mode timing. Thus, a "byte 
write" is actually a four byte page write. The first three bytes 
unlock write protection (and are not written), while the fourth 
byte is the single byte to be written into the device. 


TABLE 2 . WRITE OPERATION UNDER PROTECTION MODE 



Mode 

A 14 -A 0 

I/O 7 -I/O 0 

Comment 

Write 

5555 Hex 

AA Hex 

Dummy Write 

Write 

2AAA Hex 

55 Hex 

Dummy Write 

Write 

5555 Hex 

AO Hex 

Dummy Write 

Write 

Address 

Data 

Page-Load 

Writes 


At the conclusion of the write cycle, the write operations to the 
Am28C256 are disabled. The page addresses (Aq-A-ia) 
should be held constant throughout the page-load operation 
(steps 4-67). 


Disable Protection 

The software protection can be disabled, and the part recon¬ 
figured to hardware-only protection, by using the operations 
shown in Table 3. Again, page mode timing must be used for 
all six bytes. 
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TABLE 3 . DISABLE-PROTECTION MODE 


step 

Mode 

0 

< 

1 

< 

I/O 7 -I/O 0 

Comment 

1 

Write 

5555 Hex 

AA Hex 

Dummy Write 

2 

Write 

2AAA Hex 

55 Hex 

Dummy Write 

3 

Write 

5555 Hex 

80 Hex 

Dummy Write 

4 

Write 

5555 Hex 

AA Hex 

Dummy Write 

5 

Write 

2AAA Hex 

55 Hex 

Dummy Write 

6 

Write 

5555 Hex 

20 Hex 

Dummy Write 


The software-write protection is now disabled and the user 
has unrestricted write access to the Am28C256 — like on the 
Am2864B EEPROM. 

Byte-WrIte Mode 

To write into a particular location, address^ must be valid and 
^TTL LOW applied to the Write Enable (W) pin of a selected 
(E LOW) device. This combined with Output Enable (S) being 
HIGH, initiates a write cycle. During a byte-write cycle, ^1 
inputs except data are latched on the falling edge of W or E, 
^ichever occurred last. Data is latched on the rising edge of 
W or E, whichever occurred first. An automatic erase is 
performed before data is written. 

For system-design simplification, Jhe Am28C256 is designed 
in such a way that either the E or W pin can be used to initiate 
a write cycle. Thejfevi^ uses the second HIGH-to-LOW 
transition of either E or W to latch addresses and the^rst 
LOW-to-HIGH transition to latch the data. For example, if W is 
used to initiate and terminate the write cycle, then W must go 
LOW after E goes LOW, and W must return HIGH before E 
goes HIGH. It is also permissible to mix control pins. As a 
second example, if E is used tc^initiate the write cycle and W is 
used to end the cycle, then E must go LOW after W goes 
LOW, and W must return HIGH before E goes HIGH. All 
address setup and hold times are with respect to the HIGH-to- 
LOW transition of the lagging control pin, and all data setup 
and hold times are with respect to the LOW-to-HIGH transition 
of the leading control pin. 

To simplify the following discussion, the W pin is used as the 
write-cycle control pin throughout the rest of this data sheet. 

Page-Write Mode 

The page write allows from 1 to 64 bytes of data to be written 
into the EEPROM in a single write cycle. The page-write mode 
consists of a load sequence, followed by an automatic write 
sequence. 

During the load portion, sequential W (WE) pulses load the 
byte address and the byte data into a 64-byte register; tt^ 
bytes can be loaded into this register in any order. On e^h W 
pulse, the "Y" address is latched on the falling edge of W, the 
data input is latched on the rising edge of W, and the page 
address (Ae - A 14 ) is latched on_the falling e^e of the last W. 
Note that for a write to occur, E (CE) and W (WE) must be 
LOW, and S (OE) must be HIGH. Alt^ugh the page address 
(Ae-Au) is latched on the final W HIGH-to-LOW pulse 
(before tww)> it is recommended that the page address be 
held steady during the entire page load. This is to ensure that 
an accidental software write protect sequence is not seen by 
the device. If the user chooses to change addresses during 
the page load, it is then the user's responsibility to make sure 
the three byte software algorithm is not accidentally sent to 
the device. 

The automatic-write portion ^rts tyyw after the last transition 
of W from LOW-to-HIGH. If W transitions from HIGH-to-LOW 
before tyyw minimum (100 ps), the timer is reset and the 


automatic-write portion does not start. This is how the bytes 
are loaded into the register. If W is held LOW, this tyyyy timer 
never starts and the write cycle is held indefinitely. 

If W transitions from LOW-to-HIGH and stays HIGH for at least 
tyyyy maximum, then the automatic-write sequence is initiated. 
Note that the load sequence can also be disabled if S (^) 
goes LOW. If S is LOW, attempts to load will be ignored. The 
part will time out if S (^) is held LOW longer than tyyyy Max. 
and enter the automatic-write sequence. 

The automatic-write sequence consists of an erase cycle — 
which erases any data that existed in each addressed cell, 
and a write cycle — which puts data back into the erased cells. 
Note that a page write will only write data to the locations 
selected during the page load and will not rewrite the entire 
page. 

Auto Select Mode 

The auto select mode allows the reading out of a binary code 
from an EEPROM that will identify its manufacturer and type. 
This mode is intended for use by programming equipment for 
the purpose of automatically matching the device to be 
programmed with Its corresponding programming algorithm. 
This mode is functional at 25'’C ±5% ambient temperature. 

To activate this mode, programming equipment must force 
11.5 V to 12.5 V on address line Ag of the Am28C256. Two 
identifier bytes may then be sequenced from the device 
outputs by toggling address line Aq from Vii, to Vih- All other 
address lines must be held at Vil during auto select mode. 

Byte 0 (Ao = V|iJ represents the manufacturer code and byte 
1 (Ao = Vih) the device identifier code. For the Am28C256, 
these two identifier bytes are given in Table 5. All identifiers for 
manufacturer and device codes will possess odd parity, with 
the MSB (O 7 ) defined as the parity bit. 

Output OR-Tieing 

To accommodate multiple memory connections, a two-line 
control function is provided to allow for; 

1. Low memory power dissipation. 

2. Assurance that output bus contention will not occur. 

It is recommended that E (SE) be decoded and used as the 
primary device-selecting function, while S (^) be made a 
common connection to all devices in the array and connected 
to the Read line from the system-control bus. This assures 
that all deselected memory devices are in their low-power 
standby mode and that the output pins are only active when 
data is desired from a particular memory device. 

Write-Operation Status Register 

The Am28C256 features a Status-Bit register which can be 
used to poll the present state of the part. During a write cycle, 
a read to the Status register can be performe d. Out of this 
register the toggle bit, the page-load timer, and DATA polling 
can be read. 


5-45 



Toggle Bit (DQe) 

The toggle bit is used to tell if the Am28C256 is stiii writing. 
The toggle bit can eliminate the software housekeeping chore 
of saving and fetching the last add ress an d data written to a 
device, as is required when using DATA polling. With each 
consecutive read, l/Oe toggles. Therefore, two read opera¬ 
tions must be performed to get the status. 

Page-Load Timer (DQs) 

The page-load timer tells the user if the page-write window 
(tww) has timed out, and the write cycle has commenced, or if 
it's still available to load data into. If I/O 5 is HIGH, the write 
cycle has begun; if it's LOW, tww has not timed out. 

Polling (DQ7) 

DATA polling requires a simple software routine that performs 
a read operation when the chip is in the a utoma tic-write mode. 
The data that becomes valid during this DATA polling read is 
the inverse of DQ 7 , last written to DQ 7 . The true data (DQ 7 ) 
will become valid when the automatic write has been complet¬ 
ed. 

Endurance 

Since endurance testing is a destructive test, it is sampled and 
not 100% tested. To test for endurance, a sample of devices 
are written 10,000 times and checked for data-retention 
capability. 


There is one main failure mechanism associated with endur¬ 
ance failures in EEPROMs. This failure mechanism is due to 
charge trapping in the thin tunneling dielectric. At a point — 
when the amount of trapped charge creates an electric field 
that exceeds the dielectric breakdown of the oxide — the 
oxide becomes conductive, and reliable storage of charge on 
the floating gate is no longer possible. This results in the 
failure of a single bit to properly write and retain data. 

There are three different failure rates associated with this 
failure mechanisrti, and the failure rates are a function of the 
number of write cycles. For less than a few hundred write 
cycles, the failure rate is relatively high. During AMD testing, 
each part is written hundreds of times to allow those cells that 
would be infant mortality failures to be screened out. For the 
next 20,000 to 30,000 write cycles, the failure rate is low. It is 
in this region that AMD EEPROMs are operated. Somewhere 
above this region, typically well above the guarantee of 10 ^ 
total write cycles, the failure rate again starts increasing. 

The endurance failure rate is a function of the number of write 
cycles that the part has experienced. All parts that pass the 
AMD-test screens will write a minimum of 10,000 times at 
every byte location with a maximum failure rate of 5%. In other 
words, 5% of a sample of devices will fail to write or to retain 
information after write if they are written 10,000 times. Those 
devices that fail will typically have a single bit that fails to retain 
the correct data after being written. This failure rate is 
measured from a sample of devices, in the same manner that 
other reliability mechanisms are measured. 


TABLE 4. Am28C2S6 MODE SELECT 



H - HIGH (Vh) 

X = Don’t Care 
Vh = 12.0 V ±0.5 V 


APPLICATIONS 

During the switch between active and standby conditions, 
transient current peaks are produced on the rising and falling 
edges of chip enable. The magnitude of these transient 
current peaks is dependent on the output capacitance loading 
of the device. A 0.1-pF ceramic capacitor (high frequency, low 
inherent inductance) should be used on each device between 


Vcc and GND to minimize transient effects. In addition, to 
overcome the voltage drop caused by the inductive effects of 
the printed-circuit-board traces on EEPROM arrays, a 4.7-jtiF 
bulk electrolytic capacitor should be used between Vcc and 
GND for each eight devices. The location of the capacitor 
should be close to where the power supply is connected to the 
array. 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature.-65 to +150°C 

Ambient Temperature 

with Power Applied.-65 to +135°C 

Voltage on All Inputs 

with Respect to Ground, except A 9 ..+ 6.50 V to -0.6 V 
Voltage on Ag 

with Respect to Ground.+ 13.50 V to -0.6 V 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature (Tc).0 to +70°C 

Supply Voltage (Vcc).(Notes 1 & 2 ) 

Industrial (I) Devices 

Temperature (Tc).-40 to +85°C 

Supply Voltage (Vcc).(Notes 1 & 2 ) 

Extended Commercial (E) Devices 

Temperature (Tc).-55 to +125°C 

Supply Voltage (Vcc).(Notes 1 & 2 ) 

Military (M) Devices 

Temperature (Tc).,..-55 to +125‘’C 

Supply Voltage (Vcc).(Notes 1 & 2 ) 

Notes: 1. For -205, blank, -305, and -355 versions, 

Vcc = +4.75 to +5.25 V. 

2. For -200, -250, -300, and -350 versions, 

Vcc = + 4.50 to + 5.50 V. 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


DC CHARACTERISTICS over operating range unless otherwise specified 


Parameter 

Symbol 


ILI 



Parameter 

Description 


Input Leakage Current 


Output Leakage Current 


Vcc Current (Power Down) 


Vcc Current (Standby) 


Vcc Current (Active) 


Vcc Current (Write) 


Input LOW Voltage 


Input HIGH Voltage 


Output LOW Voltage 


Output HIGH Voltage 


Write-lnhibit Voltage 



Test Conditions 


V|N - 0 to 5.5 V 


VquT = 0 to 5.5 V, 
S (5 e) = V|h 


E (CE) = Vcc ±0.3 V 


E (CE) = V|h, 
S (QE) = V,u 


E (^-V|L, 
W (WE) = V|H, 
f = 5 MHz, 
IOUT = 0 mA 
(Note 3) 


CAPACITANCE (Notes 1 & 2) 


Parameter 

Symbol 

Parameter 

Description 

Test Conditions 

Typ. 

Max. 

Units 

C|N 

Input Capacitance 

V,N = 0 V 

4 

10 

PF 

COUT 

Output Capacitance 

G (OE) = E (CE) = V|h. 
VquT = 0 V 

8 

12 

PF 


Notes; 1. Ta = 25‘’C, f = 1 MHz 

2. This parameter is sampled an^noM00% tested. 

3. This parameter is tested with G (OE) = V|h to simulate open outputs. 
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KEY TO SWITCHING WAVEFORMS 


SWITCHING TEST CIRCUITS 




Cl = 10OpF, including jig capacitance. 

Switching Test Conditions 

Output load: 1 TTL gate and Cl = 100 pF 
Input pulse levels: 0.45 V to 2.4 V 

Timing Measurement Reference Levels 

Input: 0.8 V and 2.0 V 
Output: 0.8 V and 2.0 V 



SWITCHING CHARACTERISTICS over operating range unless othenvise specified 



Parameter 

Symbol 


Parameter 

Description 


Test 

Conditions 


28C256- 

205, 

-200 



28C256- 

305, 

-300 


28C256- 

355, 

-350 



n 

•avqv 

Ucc 

Address to Output Delay 

5 (OE)-Vil 

2 

tELQV 

tCE 

1 to Output Delay 

S (?5E)-V|l 

3 

tQLQVI 

tOE 

Output Enable to Output 
Delay 

E (CE)-Vil 

4 

*EHQZ. 

tGHQZ 

tOF 

(Note 1) 

Output Enable HIGH to 
Output Float 

E (CE)-v,l 

5 

tAXQX 

tOH 

(Note 1) 

Output Hold from 

Addresses, E or 5 

Whichever Occurred First 

C(CE)- 
5 (5E)-V|l 


200 


250 


300 


350 

1^1 

l■ii 


^■il 

1^1 



75 


100 


110 


120 

60 

0 

60 


70 

0 

80 



Us 

Address to Write Setup Time 

tAH 

Address Hold Time 

tos 

Data Setup Time 

tDH 

Data Hold Time 

tcs 

E to Write Setup Time 

*CH ' 

E Hold Time 

tQES 

5 Setup Time 

tOEH 

5 Hold Time 

twp 

Write Pulse Width 

twc 

W Cycle Time 

tww 

Page Write Window 
(Note 2) 

tWH 

W Hold Time 

tWB 

Byte Write Cycle 

‘RED 

Write Recovery from DATA 
Polling Time (Note 3) 

*SB 

S (OE) LOW to 

Status Bit 

tOEW 

Write Control 

Recovery 

(Note 1) 

Number of Writes per Byte 




250 

100 

250 

100 

250 

100 

500 

HliD3iHlli^lHiiD3ilHi 

BIHilEiHiBIHilEi 

0 0 

0 



150 


150 


150 



50 


50 


50 



Notes: 1. This parameter is sampied and not 100% tested. _ _ 

2. A timer of tww duration starts at every LOW-to-HIGH transition of W (WE). If it is allowed to time out, a page write will start. A transition of Vi/ 
from HIGH to LOW will stop the timer. 

3. This parameter is for information only. It is not tested or characterized. 
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SWITCHING WAVEFORMS (Gont'd.) 



Notes: 1. 5 (5E) may be delayed up to tACC-tOE 'he falling edge of E (CE) without impact on tAcc- 

2. toF is specified from S (OE) or E (CE) whichever occurs first. 



Byte —Write Timing 

Notes: 1. To initiate the write cycie, one of the following write controls must be held for at least tww 
maximum; W (WE) HiGH, I (CE) HIGH, or S (5E) LOV^ 

2. After being held HIGH for a minimum of toEW + 'OEH. W can be toggled LOW during the write 
cycle as long as one of the following conditions are met: E HIGH or € LOW. 

3. This is where STATUS Bits are available. STATUS Bits are only available with W HIGH, E LOW, 
and 5 LOW. 

4. Data is available only with W HIGH, E LOW, and 5 LOW. 








SWITCHING WAVEFORMS 



Page-Write Timing 

Notes: 1. To initiate the page-write cycle, one of the following write controls must be held for at least tyvw 
maximum: W HIGH, E HIGH, or G LOW. _ 

2. After being held HIGH for a minimum of toEW. W can be toggled LOW during the write cycle as 
long as one of the following conditions are met: E HIGH or 5 LOW. 

3. This is where STATUS Bits are available. STATUS Bits are only available with W HIGH, E LOW, 
and S LOW. (See STATUS Bits Timing for setups.) 

4. n<64 _ 

5. Data is available only with W HiGH, E LOW, and 5 LOW. 


E (CE) 


\ 



Write Operation STATUS Bit Timing 


Notes: 1. S (OE) HiGH Minimum 50 ns 

2. Page load ends and internal write cycle starts here. 

3. Internal write cycle ends and a fresh page load may be initiated here. 



















PROGRAMMING 

Please refer to Table 5 for a summary of identifier bytes. 

TABLE 5. IDENTIFIER BYTERS (Notes 1 & 2) 



Pins 

Identifier 

Ao 

DQ 7 

DOe 

DO 5 

Manufacturer Code 

V|L 

0 

0 

0 

Am28C256 

Device Code 

V|H 

0 

0 

1 



Key: 1 = Logic HIGH 
0 “ Logic LOW 

Notes: 1. A 9 = 12.0 V ±0.5 V_ 

2. Ai - Aio-Ai4, E (CE), S (5E) = V|l 

3. W (WE) = ViH 
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INTRODUCTION 
NUMERICAL DEVICE INDEX 
FUNCTIONAL INDEX AND SELECTION GUIDE 


BIPOLAR PROGRAMMABLE 
READ ONLY MEMORY (PROM) 


BIPOLAR RANDOM-ACCESS 
MEMORIES (RAM) 


MOS RANDOM-ACCESS 
MEMORIES (RAM) 








MOS UV ERASABLE 
PROGRAMMABLE ROM (EPROM) 
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MOS UV Erasable 

Programmable ROM (EPROM) Index 

Am27C1024 65,536 x 16-Bit CMOS EPROM.6-54 

Am27C256 32,768 x 8-Bit CMOS EPROM..6-46 

Am27C256 OTP 32,768 x 8-Bit CMOS One-Time Programmable ROM..6-48 

Am27C512 65,536 x 8-Bit CMOS EPROM. 6-50 

Am27C512 OTP 65,536 x 8-Bit CMOS One-Time Programmable ROM (OTPROM).6-52 

Am2716B/Am2732B 2048 x 8-Bit/4096 x 8-Bit EPROM .6-1 

8-BIT EPROM FAMILY (Am2764A, Am27128A, Am27256, Am27512).6-15 

8-BIT OTPROM FAMILY (Am2764A, Am27128A, Am27256).6-31 











Am2716B/Am2732B 

2048 X 8-Bit/4096 x 8-Bit EPROM 


ADVANCE INFORMATION 


DISTINCTIVE CHARACTERISTICS 


• Fast access times — as low as 100 ns 

• Low-power dissipation 

• Programming voltage —12.5 V 


• Single + 5-V power supply 

• TTL-compatible inputs and outputs 

• ±10% power-supply tolerance available 


GENERAL DESCRIPTION 


The Am2716B and Am2732B are ultraviolet Erasable 
Programmable Read-Only Memories (EPROMs) and are 
organized as 2048 x 8 bits, and 4096 x 8 bits, respectively. 
All standard EPROMs offer access times of 250 ns, 
allowing operation with high-speed microprocessors with¬ 
out any Wait states. Some of AMD's EPROMs have access 
times of as fast as 100 ns. 


To eliminate bus contention on a multiple-bus microproces- 
sor system, all AMD EPROMs offer separate output enable 
(OE) and chip enable (CE) controls. 

All signals are TTL levels, including programming signals. 
Bit locations may be programmed singly, in blocks, or at 
random. To reduce programming time, AMD's EPROMs 
may be programmed using 1-ms pulses. 


BLOCK DIAGRAM 


DATA oumrra 

Vee DQj-DQ, 



BD000231 


PRODUCT SELECTOR GUIDE 


Family 

Part No. 

Am2716B/Am2732B 

Ordering 

Part No.: 

±5% Vcc 
Tolerance 

±10% Vcc 
Tolerance 

2716B-105 

2732B-105 

2716B-155 

2732B-155 

2716B-205 

2732B-205 

2716B 

2732B 

2716B-305 

2732B-305 

2716B-455 

2732B-455 

2716B-100 

2732B-100 

2716B-150 

2732B-150 

2716B-200 

2732B-200 

2716B-250 

2732B-250 

2716B-300 

2732B-300 

2716B-455 

2732B-455 

tACC (ns) 

100 

150 

200 

250 

300 

450 

tcE (ns) 

100 

150 

200 

250 

300 

450 

toE (ns) 

75 

75 

75 

100 

110 

150 



Publication # Rev. 



08160 A 

/o 
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CONNECTION DIAGRAMS 
Top View 





Am2716B 

Am2732B 

1 

OE 

CE/Vpp 

2 

Vpp 

All 


LOGIC SYMBOLS 

Am2716B Am2764B 




LS002381 


LS002371 






ORDERING INFORMATION (Cont'd.) 

Standard Products 

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


-E. OPTIONAL PROCESSING 

Blank = Standard processing 


- D. TEMPERATURE RANGE 

C = Commercial (0 to + 70°C) 

I = Industrial (-40 to +85°C) 

E = Extended (-55 to +125°C) 


■C. PACKAGE TYPE 

D = 24-Pin Ceramic DIP (CDV024) 

L = 32-Pin Rectangular Ceramic Leadless Chip 
Carrier (CLV032) 


- B. SPEED OPTION 

See Product Selector Guide 


-A. DEVICE NUMBER/OESCRIPTION 

Am2716B = 2Kx8 EPROM 
Am2732B = 4Kx8 EPROM 


_ Valid Combinations 

±5% Vcc Tolerance _ 

AM2716B-105 

AM27t6B-155 

AM2716B-205 

AM2716B _ 

AM2716B-305 

AM2716B-455 DC. Dl, 

AM2732B-105 
AM2732B-155 
AM2732B-205 

AM2732B _ 

AM2732B-305 

AM2732B-455 _ 

±10% Vcc Tolerance _ 

AM2716B-100 

AM2716B-150 DC. Dl. 

AM2732B-100 

AM2732B-150 _ 

AM2716B-200 

AM2716B-250 

AM2716B-300 

AM2716B-450 DC. Dl, DE. 

AM2732B-200 

AM2732B-250 

AM2732B-300 

AM2732B-450 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 
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ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) products are 
processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, or surface 
treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 


AM2732B 



E. LEAD FINISH 

A = Hot Solder DIP 


D. PACKAGE TYPE 

J “ 24-Pin Ceramic DIP (CDV024) 


C. DEVICE CLASS 

/B “ Class B 


B. SPEED OPTION 
-150 “ 150 ns 
-200 - 200 ns 
-250 = 250 ns 
-300 = 300 ns 
-450 = 450 ns 


A. DEVICE NUMBER/DESCRIPTION 

Am2716B = 2Kx8 EPROM 
Am2732B-4Kx8 EPROM 


Valid Combinations 

±10% Vcc Tolerance 

AM2716B-150 

/BJA 

AM2716B-200 

AM2716B-250 

AM2716B-300 

AM2716B-450 

AM2732B-150 

AM2732B-200 

AM2732B-250 

AM2732B-300 

AM2732B-450 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 



FUNCTIONAL DESCRIPTION 
Erasing the EPROMs 

In order to clear all locations of their programmed contents, 
it is necessary to expose the EPROMs to an ultraviolet light 
source. A dosage of 15 W seconds/cm^ is required to 
completely erase an EPROM. This dosage can be obtained 
by exposure to an ultraviolet lamp—wavelength of 2537 
Angstroms (X) — with intensity of 12,000 f/W/cm^ for 
fifteen to twenty minutes. The EPROM should be about 
directly under and about one inch from the source and all 
filters should be removed from the ultraviolet light source 
prior to erasure. 

It is important to note that the EPROMs will erase with light 
sources having wavelengths shorter than 4000 A. Although 
erasure times will be much longer than with ultraviolet 
sources at 2537 A, nevertheless, the exposure to fluores¬ 
cent light and sunlight will eventually erase the EPROMs 
and exposure to them should be prevented to realize 
maximum system reliabiiity. If used In such an environment, 
the package window should be covered by an opaque label 
or substance. 

Programming the EPROMs 

Upon delivery, or after each erasure, the EPROM has all 
bits in the "1", or HIGH state. Zeros ("Os") are loaded into 
the EPROM through the procedure of programming. 

The programming mode is entered when a voltage greater 
than 12.0, but less than 1 3.3 V is applied to the Vpp pin 
(OE/Vpp for 32K) and CE/PGM is given a TTL-LOW pulse. 
The data to be programmed is applied 6 bits in paraliel to 
the Data I/O (DOn) pins. 

The flowchart (Figure 1) in the Programming section of this 
document shows the AMD-preferred interactive program¬ 
ming algorithm. Interactive algorithms requires less pro¬ 
gramming time than most other algorithms. This does not 
preclude the use of other algorithms, including the conven¬ 
tional 50-ms pulse, as long as the maximum specifications 
are not violated. 

The AMD-preferred algorithm reduces programming time 
by using short (1 ms) program pulses and giving each 
address only as many pulses as is necessary in order to 
reliably program the data. After each pulse is applied to a 
given address, data in that address is verified. If the data 
does not verify, an additional pulse is applied for a 
maximum of 15 pulses. This process is repeated while 
sequencing through each address of the EPROM. The 
interactive section of the algorithm is programmed and 
verified at Vcc = 6.0 V, ±5%. 

The overprogram section of the algorithm programs the 
entire array by cycling through each address and applying 
an additional 2-ms program pulse. This section is done at 
Vcc = 5.0 V, ± 5 %. 

After the final address is completed, the entire EPROM is 
verified to the data-sheet specifications of Vcc = 5.0 V, 
±5%. 

Auto Select Mode 

The Auto Select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer and 
type. This mode is intended for use by programming 
equipment for the purpose of automatically matching the 
device to be programmed with its corresponding program¬ 
ming algorithm. This mode is functional in the 25®C ±5‘’C 
ambient-temperature range required when programming 
the EPROMs. 


To activate this mode, the programming equipment must 
force 12.0 V ±0.5 V on address line Ag. Two identifier bytes 
may then be sequenced from the device outputs by 
toggling address line Ag from V|l to Vm- All other address 
lines must be held at Vil during Auto Select mode. 

Byte 0 (Ao = V|l, DQq - DQy) represents the manufacturer 
code, and byte 1 (Ag = Vm. DOg - DQ 7 ), the devjce identi¬ 
fier code. These identifier bytes are given in Table 2. All 
identifiers for manufacturer and device codes will possess 
odd parity, with the most significant bit (MSB), DQ 7 , defined 
as the parity bit. 

Read Mode 

AMD EPROMs have two control functions, both of which 
must be logicaily satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and should 
be used for device selection. Output Enable (^) is the 
output control and should be used to gate data to the 
output pins, independent of device selection. Assuming that 
addresses are stable, address access time (tACC) is equal 
to the delay from CE to output (tcE)- Dat a is available at ^ 
outputs toE after the falling edge of OE, assuming that CE 
has been LOW and addresses have been stable for at least 
tACC-tOE- 

Standby Mode 

AMD EPROMs have a standby mode which reduces the 
active power dissipation up to 80%. The EPROM is placed 
in the standby mode by applying a TTL HIGH signal to the 
CE input. When in standby mode, the outputs are in a high- 
impedance state, independent of the OE input. 

Output OR-Tieing 

To accomodate multiple memory connections, a two-line 
control function is provided to allow for: 1 ) low-memory 
power dissipation, and 2 ) assurance that output-bus con¬ 
tention will not occur. 

It is recommended that CE be decoded ^ used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array, and 
connected to the Read line from the system control bus. 
This assures that all deselected memory devices are in 
their low-power standby mode and that the output pins are 
only active when data is desired from a particular memory 
device. 

Program Inhibit 

Programming of multiple EPROMs in parallel with differ ent 
data is also easily accomplished. Except for CE/PGM, all 
like inputs (including OE and Vpp) of the parallel EP ROMs 
may be common. For the Am2716B, a LOW-level Ce/PGM 
input inhibits the other EPROM s from be ing programmed. 
For the Am2732B, a HIGH-level CE/PGM input inhibits the 
other EPROMs from being programmed. 

Program Verify 

A verify should be performed on the programmed bits to 
determine that they were correctly programmed. 

Data for all the EPROMs should be verified toE after the 
falling edge of OE, Vpp may remain at 12.5 V for the 2716B 
during program verify, but for the 2732B, OE/Vpp must be a 
TTL low level. 

System Applications 

During the switch between active and standby conditions, 
transient current peaks are produced on the rising and 
falling edges of Chip Enable. The magnitude of these 
transient current peaks is dependent on the output capaci- 
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tance loading of the device. A 0.1-/iF ceramic capacitor 
(high-frequency, low-inherent inductance) should be used 
on each device between Vcc and GND to minimize 
transient effects. In addition, to overcome the voltage drop 
caused by the inductive effects of the printed circuit-board 


traces on EPROM arrays, a 4.7-piF bulk electrolytic capaci¬ 
tor should be used between Vcc and GND for each eight 
devices. The location of the capacitor should be close to 
where the power supply is connected to the array. 


FUNCTION TABLES 


TABLE 1. Am2716B MODE SELECT 



MODE 


Read 


Output Disable 


Standby 


Program 


Program Verify 


Program Inhibit 


Auto Select 



Vpp 

OUTPUTS 

Vcc 

DquT 

Vcc 

Hi-Z 

Vcc 

Hi-Z 

Vpp 

D)N 

Vpp 

Dout 

Vpp 

Hi-Z 

Vcc 

Code 



TABLE 2. Am2732B MODE SELECT 



PINS 

MODE 

CE/ 

pGm 


Ag 

OUTPUTS 

Read 

L 

L 

mm 

Dour 

Output Disable 

L 


mm 

Hi-Z 

Standby 

H 

8 

mm 

Hi-Z 

Program 

L 

Vpp 

mm 

D|n 

Program Verify 

L 

L 

X 

Dout 

Program inhibit 

H 

Vpp 

X 

Hi-Z 

Auto Select 

L 

L 

Vh 

Code 


Key: L = LOW 
H = HiGH 

X = Can be either LOW or HIGH 
Vh = 12.0 V ±0.5 V 
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ABSOLUTE MAXIMUM RATINGS 

storage Temperature.-65 to +150®C 

Ambient Temperature with Power Applied .-65 to +135‘’C 
Supply Voltage 
with respect to Ground 

on all Inputs except Ag and Vpp.+6.25 to -0.6 V 

on Ag...+ 13.50 to-0.6 V 

on Vpp.+13.50 to -0.6 V 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature (Tc).0 to +70°C 

Supply Voltage (Vcc).(Notes 1 & 2) 

Industrial (I) Devices 

Temperature (Tq) ..-40 to +85'C 

Supply Voltage (Vcc)...(Notes 1 & 2) 

Extended Commercial (E) Devices 

Temperature (Tc).-55 to +125®C 

Supply Voltage (Vcc).(Notes 1 & 2) 

Military (M) Devices 

Temperature (Tc).-55 to +125®C 

Supply Voltage (Vcc)..(Notes 1 & 2) 


Notes: 1. For -105, -155, -205, blank, -305, and -455 
versions, Vcc ■'+4.75 to +5.25 V. 

2. For -100, -150, -200, -250, -300, and -450 
versions, Vcc " + 4.50 to + 5.50 V. 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


DC CHARACTERISTICS over operating range unless othenvise specified (Notes 1, 2, & 4)* 


Parameter 

Symbol 

Parameter 

Description 

Test Conditions 

Min. 

Max. 

Units 

Vqh 

Output HIGH Voltage 

Iqh “ -400 pA 

mm 


V 

Vql 

Output LOW Voltage 

Iql “ 2.1 mA 


0.45 

V 

V|H 

Input HIGH Voltage 


m 

Vcc+ 1 

V 

V|L 

Input LOW Voltage 


-0.1 

+ 0.8 

V 

ILI 

Input Load Current 

V(N “ 0 to +5.5 V 


10.0 

pA 

<LO 

Output Leakage Current 

VOUT “ 0 to -5,5 V 


10.0 

pA 

icci 

Vcc Standby Current 
for Am2716B (Note 6) 

CE - V|H. 

0 C-V,L 

C/I Devices 


25 

mA 

E/M Devices 


40 

Vcc Standby Current 
for Am2732B 



40 

>CC2 

Vcc Active Current 
for Am2716B 
and Am2732B 

a 

< 

r* 

C, 1, E 
& M Devices 

■ 

100 

mA 

IPP1 

Vpp Program Current 
(Note 5) 

Vpp - 5.5 V 

C, 1, E, 

& M Devices 


30 

mA 

Ipp2 

Vpp Read Current 

Vpp » 5.5 V 

C, 1, E, 

& M Devices 


5 

mA 


Notes: See notes following the Capacitance table on next page. 


See the last page of this spec for Group A Subgroup Testing information. 










































































CAPACITANCE (Notes 2 & 3) 


Parameter 

Symbol 

Parameter 

Description 

CiN 

Input Capacitance 

Gout 

Output Capacitance 

C|N2 

CE/Vpp 

Input Capacitance 

C|N3 

CE/P515i 

Input Capacitance 


Test Conditions 


V,N - 0 V 


VoUT**0 V 



Typ. 

Max. 

4 

7 

8 

12 

12 

20 

9 

12 



Notes: 1. Vcc f^iust be applied simultaneously or before Vpp, and removed simultaneously or after Vcc- 

2. Typical values are for nominal supply voltages. 

3. This parameter is only sampled and hot 100% tested. 

4. Caution: The EPROMs must not be removed from or inserted into a socket or board when Vpp or Vcc is applied. 

5. Vpp may be connected to Vcc directly except during programming. The supply would then be the sum of Ice and Ipp. 

6 . Icci Max- is 40 mA for -4XX devices. 


KEY TO SWITCHING WAVEFORMS 

1 WAVEFORM INPUTS OUTPUTS | 


SWITCHING TEST CIRCUITS 


m 

M 


DON'T CARE; 
ANY CHANCE 
PERMITTED 


WILL BE 
CHANCING 
PROM H TO L 


WILL BE 
CHANCING 
FROM L TO H 


CENTER 
LINE ISHlOH 
IMPEDANCE 
-OFF" STATE 




SWITCHING TEST WAVEFORMS 


. 2.0 V 2.0 V . 

^ TEST POINTS ^ 
■0.8 V 0.8V 


INPUT OUTPUT 

WF009500 

AC Testing: Inputs are driven at 2.4 V for a logic "1" and 0.4 V for a logic "0". Input pulse rise and fall 
times are 5 ns. 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified* (Notes 1 & 3) 
(Table 1 of 2) 


No. 

Parameter 

Symbol 

Parameter 

Description 

Test 

Conditions (Note 4) 

-105, -100 

-155, -150 

-205, -200 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

1 

tACC 

Address to Output 
Delay 

Ce « QE = ViL 


100 


150 


200 

ns 

2 

tCE 

Chip Enable to 

Output Delay 



100 


150 


200 

ns 

3 

tOE 

Output Enable to 
Output Delay 



75 


75 


75 

ns 

4 

tOF 

(Note 2) 

Output Enable HIGH 
to Output Float 


0 

60 

0 

60 

0 

60 

ns 

5 

tOH 

(Note 2) 

Output Hold from 
Addresses, CE, or 

OE, whichever 
occured first 


0 

■ 

0 

1 

D 

1 

ns 


(Table 2 of 2) 


No. 

Parameter 

Symbol 

Parameter 

Description 

Test 

Conditions (Note 4) 

Blank, -250 

-305, -300 

-455, -450 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

1 

fACC 

Address to Output 
Delay 

-j 

> 

II 

n 


250 


300 


450 

ns 

2 

tCE 

Chip Enable to 

Output Delay 



250 


300 


450 

ns 

3 

tOE 

Output Enable to 
Output Delay 



100 


110 


150 

ns 

B 

tDF 

(Note 2) 

Output Enable HIGH 
to Output Float 


0 

60 

0 

60 

0 

80 

ns 

5 

tOH 

(Note 2) 

Output Hold from 
Addresses, CE, or 

OE, whichever 
occured first 


0 

■ 

B 

1 

B 

B 

ns 


Notes: 1. Vcc niust be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

2. This parameter is only sampled and not 100% tested. 

3. Caution: The EPROMs must not be removed from or inserted into a socket or board when Vpp or Vcc is 

applied. 

4. Output Load: 1 TTL gate and Cl = 100 pF, 

Input Rise and Fall Times: <20 ns, 

Input Pulse Levels: 0.45 to 2.4 V, 

Timing Measurement Reference Level — Inputs: 1 V and 2 V 

Outputs: 0.8 V and 2 V. 


'See the last page of this spec for Group A Subgroup Testing information. 


































































































SWITCHING WAVEFORMS 



Notes: 1. OE may be delayed up to tAcC”k)E attef the falling edge of CE without impact on tACC- 
2 . toF is specified from DE or whichever occurs first. 



PROGRAMMING 

This section covers Identifier bytes, Interactive Flowcharts, and Interactive Programming Algorithms for DC Programming and 
Switching Programming Characteristics. 


INTERACTIVE 

SECTION 


ADDRESS-FIRST LOCATION 


Vcc “ 5.0 V 
Vpp -12.5 V 


PROGRAM ONE 1,0 ms PULSE 


INCREMENT X 


FAIL BYTE 


INCREMENT ADDRESS 


[LAST ADDRESS?. 


OVERPROGRAM 

SECTION 



INCREMENT ADDRESS 


VERIFY SECTION 



PROGRAM ONE 2.0 ms PULSE 


LAST ADDRESS? 


Vcc= Vpp=5.0V ±5% 


fail I--- 

Verify ALL BYTE^ device failed 


DEVICE passed 


Figure 1. Interactive Programming Flow Chart 
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TABLE 4. IDENTIFIER BYTES 



Pins 

Identifier^'"'''^.^ 

Ao 

DQ 7 

DQg 

DQs 

DQ 4 

DQ 3 

DQ 2 

DQi 

DQo 

Hex 

Data 

Manufacturer Code 

VlL 

0 

0 

0 

0 

0 

0 

0 

1 

01 

Am2716B 

Device Code 

V|H 

1 

0 

0 

0 

0 

1 

1 

0 

86 

Am2732B 

Device Code 

V|H 

0 

0 

0 

0 

0 

1 

1 

1 

07 


Notes: 1. Ag = 12.0 V ±0.5 V 

2. All other Address Lines = CE = 5 e = V|l 



INTERACTIVE PROGRAMMING ALGORITHM DC PROGRAMMING CHARACTERISTICS 

(Notes 1, 2, and 4) 


Parameter 

Symbol 


III 


V|L 


V|H 


VoL 


VOH 



Parameter 

Description 


Input Current (All Inputs) 


Input LOW Level (All Inputs) 


Input HIGH Level 


Output LOW Voltage during Verify 


Output LOW Voltage during Verify 


Vcc Supply Current For Am2716B 

(Program and Verify) and Am2732B 


Vpp Supply Current (Program) 


Ag Auto-Select 


Test Conditions 


ViN = V|L or ViH 



Vpp = 5.5 V 


Voltage 


Notes: See notes following the Interactive Programming Algorithm Switching Programming Characteristics table. 


INTERACTIVE PROGRAMMING ALGORITHM SWITCHING PROGRAMMING CHARACTERISTICS 

(Notes 1, 2, 3, and 4) 


Parameter 

Description 



tAS 

Address Setup Time 

tOES 

CE Setup Time 

Ids 

Data Setup Time 

tAH 

Address Hold Time 

tDH 

Data Hold Time 

tOF 

Chip Enable to Output Float Delay 

tvPS 

Vpp Setup Time 

tvcs 

Vcc Setup Time 

tpw 

PGM Initial Program Pulse Width 

tOPW 

PGM Overprogram Pulse Width (Note 3) 

tCES 

CE Setup Time 

tOE 

Data Valid from OE 



Notes: 1. Ta = +25'‘C ±5°C: Vcc = 6.0 V ±0.25 V; Vpp = 12.0 to 13.3 V. 

2. Vcc f^ust be applied simultaneously or before Vpp and removed simultaneously or after Vpp. 

3. When programming the EPROMs, a 0.1-pF capacitor is required across Vpp and ground to suppress spurious 
transients which may damage the device. 

4. Programming characteristics are guidelines which must be followed. They are not 100% tested to worst-case 
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Am2732B 

(Notes 1 and 2) 



Notes: 1. The input timing reference level is 0.8 V for Vil and 2 V for V|h. 

2 . toE and toF are characteristics of the device, but must be accommodated by the programmer. 

3. toE and topp are characteristics of the device, but must be accommodated by the programmer. 








GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups’ 

VoH 

1, 2, 3 

VoL 

1, 2, 3 

V|H 

1, 2, 3 

V|L 

1, 2, 3 

III 

1, 2, 3 

Ilo 

1. 2, 3 

lcci 

1, 2, 3 

>CC2 

1, 2, 3 

Ippi 

1, 2, 3 

Ipp2 

1, 2, 3 

ClN 

4 

Gout 

4 

C|N2 

4 

C|N3 

4 


*For DC Programming Characteristics, only Subgroup 1 applies. 


SWITCHING CHARACTERISTICS 


No. 

Parameter 

Symbol 

Subgroups 

1 

tACC 

9, 10, 11 

2 

tCE 

9, 10, 11 

3 

tOE 

9, 10, 11 

4 

top 

9 

5 

tOH 

9 



MILITARY BURN-IN 


Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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8-BIT EPROM FAMILY 

(Am2764A, Am27128A, Am27256, Am27512) 


DISTINCTIVE CHARACTERISTICS 

• Fast access times — as low as 150 ns • Single +5-V power supply 

• Low-power dissipation • TTL-compatible inputs and outputs 

• Programming voltage —12.5 V • ±10% power-supply tolerance available 


GENERAL DESCRIPTION 


The Am2764A, Am27128A, Am27256, and the Am27512 
are ultraviolet Erasable Programmable Read-Only Memo¬ 
ries (EPROMs) and are organized as 8 bits per word. All 
standard EPROMs offer access times of 250 ns, allowing 
operation with high-speed microprocessors without any 
Wait states. Some of AMD's EPROMs have access times 
of as fast as 150 ns. 


To eliminate bus contention on a multiple-bus microproces¬ 
sor system, all AMD EPROMs offer separate output enable 
(5E) and chip enable (CE) controls. 

All signals are TTL levels, including programming signals. 
Bit locations may be programmed singly, in blocks, or at 
random. To reduce programming time, AMD's EPROMs 
may be programmed using 1-ms pulses. 


BLOCK DIAGRAM 


DAT* OUTPUTS 

Vee DQj.DQ, 



BD000231 


PRODUCT SELECTOR GUIDE 


Family 

Part No. 

Am2764A, Am27128A, Am27256, Am27512 

Ordering 

Part No.: 

±5% Vcc 
Tolerance 

±10% Vcc 
Tolerance 

2764A-1 

27128A-1 

27256-1 

2764A-2 

27128A-2 

27256-2 

2764A 

27128A 
27256 

27512 

2764A-3 

27128A-3 

27256-3 

27512-3 

2764A-4 

27128A-4 

27256-4 

27512-4 

2764A-15 

27128A-15 

27256-17 

2764A-20 

27128A-20 

27256-20 

2764A-25 

27128A-25 

27256-25 

27512-25 

2764A-30 

27128A-30 

27256-30 

27512-30 

2764A-45 

27128A-45 

27256-45 

27512-45 

tACC (ns) 

150 

170 

200 

250 

300 

450 

tcE (ns) 

150 

170 

200 

250 

300 

450 

toE (ns) 

75 

75 

75 

100 

110 

150 



Publication # Rev. 



08005 A 

/O 
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LOGIC SYMBOL 


Am2764A 


Am27128A 



CM 

<" 

1 

O 

< 


^0 ~ ^13 

-► 

DQq dq^ 

CE 

-► 

DQq — DQ^ 

eg 

-► 

pSm 

-► 

psa 

-» 

m 

-► 

CE 




LS002370 


Am27256 


Am27S12 



^0 ~ ^14 


^0 ■ ^15 


DQq - DQy 


DQq “ DQ^ 

- ► 

CE/Psn 

-► 

CE/PCRI 


OE 

-► 

oE/Vpp 




LS002520 


LS002530 


6 
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ORDERING INFORMATION (Cont'd.) 
Standard Products 


. AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


AM2764A -2 JD ^ B 


A. DEVICE NUMBER/DESCRIPTION 

8-Bit EPROM Family 
Am2764A - 0Kx8 EPROM 
Am27128A - 16K X 8 EPROM 
Am27256 -32Kx8EPROM 
Am27512 -64KX8EPROM 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported In volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 


E. OPTIONAL PROCESSING 

Blank - Standard processing 
B - Burn-in 

D. TEMPERATURE RANGE 

C - Commercial (0 to 70°C) 

I - Industrial (-40 to +85°C) 

E-Extended (-55 to +125°C) 

C. PACKAGE TYPE 

D - 28-Pin Ceramic DIP (CDV028) 

L - 32-Pin Rectangular Ceramic Leadless Chip 
Carrier {CLV032) 

B. SPEED OPTION 

See Product Selector Guide 


Valid Combinations 

±5% Vcc Tolerance 

AM2764A-1 

DC, DCB, 

Dl, DIB. 

LC, LCB, 

LE, LEB 

AM2764A-2 

AM2764A 

AM2764A-3 

AM2764A-4 

AM27128A-1 

AM27128A-2 

AM27128A 

AM27128A-3 

AM27128A-4 

AM27256-1 

AM27256-2 

AM27256 

AM27256-3 

AM27256-4 

AM27512 

AM27512-3 

AM27512-4 

±10% Vcc Tolerance 

AM2764A-15 

DC, DCB, 

Dl. DIB. 

DE. DEB. 

LC. LCB, 

LI, LIB, 

LE. LEB 

AM2764A-20 

AM2764A-25 

AM2764A-30 

AM2764A-45 

AM27120A-15 

AM27128A-20 

AM27128A-25 

AM27128A-30 

AM27128A-45 

AM27256-17 

AM27256-20 

AM27256-25 

AM27256-30 

AM27256-45 

AM27512-25 

DC. DCB. 

Dl. DIB, 

DE, DEB, 

LC, LCB. 

LI, LIB 

AM27512-30 

AM27512-45 
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ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL-STD-883C requirements. CPL (Controlled Products List) products are 
processed in accordance with MIL-STD-883C, but are inherently non-compliant because of package, solderability, or surface 
treatment exceptions to those specifications. The order number (Valid Combination) for APL products is formed by a 
combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Device Class 

D. Package Type 

E. Lead Finish 


AM2764A -25 


/B 


E. LEAD FINISH 

A = Hot Solder DIP 
C = Gold 


D. PACKAGE TYPE 

X = 28-Pin Ceramic DIP (CDV028) 

U = 32-Pin Rectangular Leadless Chip 
Carrier (CLV032) 


C. DEVICE CLASS 

/B = Class B 


B. SPEED OPTION 

-20 = 200 ns 
-25 = 250 ns 
-30 = 300 ns 
—45 = 450 ns 


A. DEVICE NUMBER/DESCRIPTION 

8-Bit EPROM Family 
Am2764A - 8Kx8 EPROM 
Am27128A - 16Kx 8 EPROM 
Am27256 -32KX8EPROM 
Am27512 - 64Kx8EPROM 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 


Valid Combinations 

±10% Vcc Tolerance 

AM2764A-20 

/BXA, /BUA 
/BUC 

AM2764A-25 

AM2764A-30 

AM2764A-45 

AM27128A-20 

AM27128A-25 

AM27128A-30 

AM27128A-45 

AM27256-20 

AM27256-25 

AM27256-30 

AM27256-45 

AM27512-30 

/BXA 

AM27512-45 




FUNCTIONAL DESCRIPTION 

Erasing the 8-Bit EPROMs 

In order to clear all locations of their programmed contents, 
it is necessary to expose the EPROMs to an ultraviolet light 
source. A dosage of 15 W seconds/cm^ is required to 
completely erase an EPROM. This dosage can be obtained 
by exposure to an ultraviolet lamp — wavelength of 2537 
Angstroms (A) — with intensity of 12,000 pW/cm^ for 
fifteen to twenty minutes. The EPROM should be about 
directly under and about one inch from the source and all 
filters should be removed from the ultraviolet light source 
prior to erasure. 

It is important to note that the EPROMs will erase with light 
sources having wavelengths shorter than 4000 A. Although 
erasure times will be much longer than with ultraviolet 
sources at 2537 A, nevertheless, the exposure to fluores¬ 
cent light and sunlight will eventually erase the EPROMs 
and exposure to them should be prevented to realize 
maximum system reliability. If used in such an environment, 
the package window should be covered by an opaque label 
or substance. 

Programming the 8-Bit EPROMs 

Upon delivery, or after each erasure, the EPROM has all 
bits in the "1", or HIGH state. Zeros ("Os") are loaded into 
the EPROM through the procedure of programming. 

The programming mode is entered when a voltage greater 
than 12.0, but less tha n 13.3 V i s app lied to the Vpp pin 
(GE/Vpp for 512K) and PGM (CE/PGM for 256K and 512K) 
is LOW. The data to be programmed is applied 8 bits in 
parallel to the Data I/O (DQn) pins. 

The flowchart (Figure 1) in the Programming section of this 
document shows the AMD-preferred interactive program¬ 
ming algorithm. Interactive algorithms requires less pro¬ 
gramming time than most other algorithms. This does not 
preclude the use of other algorithms, including the conven¬ 
tional 50-ms pulse, as long as the maximum specifications 
are not violated. 

The AMD-preferred algorithm reduces programming time 
by using short (1 ms) program pulses and giving each 
address only as many pulses as is necessary in order to 
reliably program the data. After each pulse is applied to a 
given address, data in that address is verified. If the data 
does not verify, an additional pulse is applied for a 
maximum of 15 pulses. This process is repeated while 
sequencing through each address of the EPROM. The 
interactive section of the algorithm is programmed and 
verified at Vcc = 6.0 V, ±5%. 

The overprogram section of the algorithm programs the 
entire array by cycling through each address and applying 
an additional 2-ms program pulse. This section is done at 
Vcc = 5.0 V, ±5%. 

After the final address is completed, the entire EPROM is 
verified to the data-sheet specifications of Vcc = 5.0 V, 
±5%. 

Auto Select Mode 

The Auto Select mode allows the reading out of a binary 
code from an EPROM that will identify its manufacturer and 
type. This mode is intended for use by programming 
equipment for the purpose of automatically matching the 
device to be programmed with its corresponding program- 
tning algorithm. This mode is functional in the 25°C ±5'’C 
ambient-temperature range required when programming 
the EPROMs. 


To activate this mode, the programming equipment must 
force 12.0 V ±0.5 V on address line Ag. Two identifier bytes 
may then be sequenced from the device outputs by 
toggling address line Aq from V|l to Vih- All other address 
lines must be held at V|l during Auto Select mode. 

Byte 0 (Aq = Vil, DQq - DQy) represents the manufacturer 
code, and byte 1 (Ao = V|h, DQq - DOy), the device identi¬ 
fier code. These identifier bytes are given in Table 2. All 
identifiers for manufacturer and device codes will possess 
odd parity, with the most significant bit (MSB), DQy, defined 
as the parity bit. 

Read Mode 

AMD EPROMs have two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and should 
be used for device selection. Output Enable (UE) is the 
output control and should be used to gate data to the 
output pins, independent of device selection. Assuming that 
addresses are stable, address access time (tACC) >s equal 
to the delay from CE to output (tcE)- Data is available at the 
outputs toE after the falling edge of OE, assuming that UE 
has been LOW and addresses have been stable for at least 
tACC-tOE- 
Standby Mode 

AMD . EPROMs have a standby mode which reduces the 
active power dissipation up to 80%. The EPROM is placed 
in the standby mode by applying a TTL HIGH signal to the 
CE input. When in standby mode, the outputs are in a high- 
impedance state, independent of the ^ input. 

Output OR-TieIng 

To accomodate multiple memory connections, a two-line 
control function is provided to allow for: 1) low-memory 
power dissipation, and 2) assurance that output-bus con¬ 
tention will not occur. 

It is recommended that EE be decoded and used as the 
primary device-selecting function, while EE be made a 
common connection to all devices in the array, and 
connected to the Read line from the system control bus. 
This assures that all deselected memory devices are in 
their low-power standby mode and that the output pins are 
only active when data is desired from a particular memory 
device. 

Program Inhibit 

Programming of multiple EPROMs in parallel with differ ent 
data is also easily accomplished. Except for EE or POM, all 
like inputs (including EE and Vpp) of the parallel EPROMs 
may b e com mon. A TT L LOW-level program pulse applied 
to the PEF^ (EE/PSM for 256K and 512K) input with Vpp 
between 12.0 and 13.3 V an d EE LOW, will program that 
EPROM. A HlGH-level EE or PGM input inhibits the other 
EPROMs from being programmed. 

Program Verify 

A verify should be performed on the programmed bits to 
determine that they were correctly programmed. 

Data for all the EPROMs should be verified toE aft^r the 
falling edge of EE, Vpp must be between 12.0 V and 13.3 V 
for all EPROMs except the Am27512 which requires EE/ 
Vpp to be at V|i_. 

System Applications 

During the switch between active and standby conditions, 
transient current peaks are produced on the rising and 
falling edges of Chip Enable. The magnitude of these 
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transient current peaks is dependent on the output capaci¬ 
tance loading of the device. A 0.1-;iF ceramic capacitor 
(high-frequency, low-inherent inductance) should be used 
on each device between Vcc and GND to minimize 
transient effects. In addition, to overcome the voltage drop 


caused by the inductive effects of the printed circuit-board 
traces on EPROM arrays, a 4.7 -/liF bulk electrolytic capaci¬ 
tor should be used between Vcc and GND for each eight 
devices. The location of the capacitor should be close to 
where the power supply is connected to the array. 


FUNCTION TABLES 


TABLE 1. Am2764A and 27128A MODE SELECT 



MODE 

Cl 

6e 


Ag 

Vpp 

OUTPUTS 

Read 

L 

L 

H 

X 

Vcc 

Dout 

Output Disable 

L 

H 

H 

mm 

Vcc 

Hi-Z 

Standby 

H 

X 

mm 

mm 

Vcc 

Hi-Z 

Program 

L 

mm 

L 

X 

Vpp 

D|N 

Program Verify 

L 

L 

H 

X 

Vpp 

Dout 

Program Inhibit 

H 

X 

mm 

X 

Vpp 

Hi-Z 

Auto Select 

L 

L 

H 1 

Vh 

Vcc 

Code 



TABLE 2. Am27256 MODE SELECT 



MODE 


Read 


Output Disable 


Standby 


Program 


Program Verify 


Program Inhibit 


Auto Select 



Vpp 

OUTPUTS 

Vcc 

Dout 

Vcc 

Hi-Z 

Vcc 

Hi-Z 

Vpp 

D|N 

Vpp 

Dout 

Vpp 

Hi-Z 

Vcc 

Code 



TABLE 3. Am27512 MODE SELECT 



MODE 


Read 


Output Disable 


Standby 


Program 


Program Verify 


Program Inhibit 


Auto Select 


Key: L =■ LOW 
H = HIGH 

X = Can be either LOW or HIGH 
Vh = 12.0 V ±0.5 V 



OUTPUTS 


Dout 


Hi-Z 


Hi-Z 


D|N 


Dout 


Hi-Z 


Code 
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ABSOLUTE MAXIMUM RATINGS 

Storage Temperature.-65 to +150®C 

Ambient Temperature with Power Applied .-65 to +135'C 
Suppiy Voltage 
with respect to Ground 

on all Inputs except Ag and Vpp.+6.25 to -0.6 V 

on Ag.+13.50 to -0.6 V 

on Vpp.+13.50 to -0.6 V 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature (Tc)..0 to +70°C 

Supply Voltage (Vcc).....(Notes 1 & 2) 

industrial (I) Devices 

Temperature (Tq) .-40 to +85®C 

Supply Voltage (Vcc).(Notes 1 & 2) 

Extended Commercial (E) Devices 

Temperature (Tc).-55 to +125®C 

Supply Voltage (Vcc).(Notes 1 & 2) 

Military (M) Devices 

Temperature (Tc)..-55 to +125'C 

Supply Voltage (Vcc)..(Notes 1 & 2) 

Notes: 1. For -1, -2, blank, -3, and -4 versions, 

Vcc “+4.75 to +5.25 V. 

2. For -15,-17, -20, -25, -30, and -45 
versions, Vcc “ + 4.50 to + 5.50 V. 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


DC CHARACTERISTICS over operating range unless otherwise specified (Notes 1, 2, & 4)* 


Parameter 

Symbol 


VOH 


VoL 


V|H 



Parameter 

Description 


Output HIGH Voltage 


Output LOW Voltage 


Input HIGH Voltage 


Input LOW Voltage 


Input Load Current 


Output Leakage Current 


Vcc Standby Current 
(Note 6) 


Test Conditions 


IqH “ -400 pA 


•OL “ 2.1 mA 



Vcc Active Current 
for Am2764A 


Vcc Active Current 
for Am27128A 
and Am27256 


Vcc Active Current 
for Am27512 


Vpp Read Current 
(except Am27512) 
(Notes 1 & 5) 


OE/Vpp Read Current for 
Am27512 (Note 5) 


Notes: See notes following the Capacitance table on next page. 

*See the last page of this spec for Group A Subgroup Testing information. 


Vpp = 5.5 V 


(JE/Vpp = 5.5 V 


C, I, E, 

& M Devices 
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CAPACITANCE (Notes 2 & 3) 


Parameter 

Symbol 

Parameter 

Description 

Test Conditions 

Typ. 

Max. 

Units 

C|N 

Input Capacitance 

V|N = 0V 

4 

7 

PF 

CoUT 

Output Capacitance 

VOUT " 0 V 

8 

12 

PF 

C|N2 

Am27512 OE/Vpp 

Input Capacitance 

V|N = 0 V 

12 

20 

pF 

C|N3 

Am27512 CE/F5M 

Input Capacitance 

9 

12 


Notes; 1. Vcc nnust be applied simultaneously or before Vpp, and removed simultaneously or after Vcc- 

2. Typical values are for nominal supply voltages. 

3. This parameter is only sampled and not 100% tested. 

4. Caution: The EPROMs must not be removed from or inserted into a socket or board when Vpp or Vcc is applied. 

5. Vpp may be connected to Vcc directly except during programming. The supply would then be the sum of Icc and Ipp. 

6. Icci Max. is 40 mA for -4 and -45 devices. 


KEY TO SWITCHING WAVEFORMS 

WAVEFORM INPUTS OUTPUTS 


SWITCHING TEST CIRCUITS 


m 

M 


OONTCARE; 
ANY CHANGE 
FERMITTEO 


WILL BE 
CHANGING 
FROM H TO L 


WILL BE 

changing 

FROML TOH 




CENTER 
LINE IS HIGH 
IIKPEOANCE 
-OFF" STATE 


SWITCHING TEST WAVEFORMS 


.2.0 V 2.0 V. 

^ TEST POINTS ^ 

■ 0.8 V 0.8 V ■ 


OUTPUT 

WF009500 


AC Testing: Inputs are driven at 2.4 V for a logic “1” and 0.45 V for a logic “0”. Input pulse rise and fall 
times are «20 ns. 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified* (Notes 1 & 3) 
(Table 1 of 2) 




Parameter 

Symbol 

Parameter 

Description 

tACC 

Address to Output 
Delay 

tCE 

Chip Enable to 

Output Delay 

fOE 

Output Enable to 
Output Delay 

tDF 

(Note 2) 

Output Enable HIGH 
to Output Float 

tOH 

(Note 2) 

Output Hold from 
Addresses, CE, or 

OE, whichever 
occured first 



-1, 

-15 

-1, - 

17** 

-2, 

-20 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


150 


170 


200 


150 


170 


200 


75 


75 


75 

0 

60 

0 

60 

0 

60 




tDF 

(Note 2) 


tOH 

(Note 2) 


Parameter 

Description 


Address to Output 
Delay 


Chip Enable to 
Output Delay 


Output Enable to 
Output Delay 


Output Hold from 
Addresses, CE, or 
CE, whichever 
occured first 


CE = 5E = V|L 










1 

250 


300 


450 


250 


300 


450 


100 


120 


150 

0 

60 

0 

60 

0. 

80 






Notes; 1. Vcc rnust be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

2. This parameter is only sampled and riot 100% tested. 

3. Caution: The AMD 8-bit EPROM Family must not be removed from or inserted into a socket or board when 

Vpp or Vcc is applied. 

4. Output Load: 1 TTL gate and Cl = 100 pF, 

Input Rise and Fall Times: <20 ns, 

Input Pulse Levels: 0.45 to 2.4 V, 

Timing Measurement Reference Level — Inputs; 1 V and 2 V 

Outputs: 0.8 V and 2 V. 

‘See the last page of this spec for Group A Subgroup Testing information. 

**for Am27256 only. 
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PROGRAMMING 

This section covers Identifier bytes, Interactive Programming Flowchart, and Interactive Programming DC and AC Switching 
Programming Characteristics. 


ADDRESS-FIRST LOCATION 


INTERACTIVE 

SECTION 


Vcc = 6.0 V 
Vpp- 13.0 V 


PROGRAM ONE 1 ms PULSE 


INCREMENT X 


FAIL ^ ^FRipv byte 


INCREMENT ADDRESS 


^LAST ADDRESS? 



INCREMENT ADDRESS 


LAST ADDRESS? 


Vcc = Vpp = 5.0 V ±5% 


VERIFY SECTION 


sVERIFYALLBYTE^ I DEVICE FAILED 


DEVICE PASSED 


Figure 1. Interactive Programming Flow Chart 
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TABLE 4. IDENTIFIER BYTES 



identifier 

Afl 

DQ7 

DQe 

Manufacturer Code 

V|L 

0 

0 

Am2764A 

Device Code 

V|H 

0 

0 

Am27128A 

Device Code 

V|H 

1 

0 

Am27256 

Device Code 

V|H 

0 

0 

Am27512 

Device Code 

V|H 

1 

0 



Notes; 1. A 9 = 12.0 V ±0.5 V 

2. All other Addre ss Li nes = CE = QE = V|l 
. 3. For Am2764A. P5M = Vih 
4. For Am27256 and Am27512, Ai 4 = Don't Care 


INTERACTIVE PROGRAMMING ALGORITHM DC CHARACTERISTICS 

(Notes 1, 2, and 4) 


Parameter 

Symbol 


Parameter 

Description 


ILI 

Input Current (All Inputs) 

VlL 

Input LOW Level (All Inputs) 

V|H 

Input HIGH Level 

VOL 

Output LOW Voltage during Verify 

VOH 

Output LOW Voltage during Verify 



For Am2764A 

ICC2 

Vcc Supply Current 
(Program and 

Verify) 

For Am27128A 
and Am27256 



For Am27512 

IPP3 

Vpp Suppiy Current (Program) 

V|D 

Ag Auto-Select 

Voltage 


Test Conditions 


V|N = V|L or V|H 



Iql “2.1 mA 


Iqh = -400 /nA 



75 


100 

mA 

150 


30 

mA 

12.5 

V 


Notes: See notes following the Interactive Programming Algorithm Switching Programming Characteristics table on next 
page. 
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INTERACTIVE PROGRAMMING ALGORITHM AC SWITCHING PROGRAMMING 
CHARACTERISTICS 

(Notes 1, 2, 3, and 4) 


No. 

Parameter 

Symbols 

Parameter 

Description 

Min. 

Max. 

Units 

1 

tAS 

Address Setup Time 

2 


ps 

2 

tOES 

SE Setup Time 

2 


jLlS 

3 

tos 

Data Setup Time 

2 


(XS 

4 

tAH 

Address Hold Time 

2 


IJS 

5 

tDH 

Data Hold Time 

2 


(IS 

6 

tOF 

Chip Enable to Output Float Delay 

0 

130 

(IS 

7 

tvps 

Vpp Setup Time 

2.0 


(IS 

8 

tvcs 

Vcc Setup Time 

2 


(IS 

9 

tpw 

PGM Initial Program Pulse Width 

.95 

1.05 

ms 

10 

tOPW 

PGM Overprogram Pulse Width (Note 3) 

1.95 

78.75 

ms 

11 

tCES 

CE Setup Time 

2 


(IS 

12 

tOE 

Data Valid from OE 


150 

ns 

13 

tov 

Am27512 Data Valid from CE 


450 

ns 


Notes: 1. Ta = +25'‘C ±5“C: Vcc “ 6.0 V ±0.25 V; Vpp = 12.0 to 13.3 V. 

2. Vcc rnust be applied simultaneously or before Vpp and removed simultaneously, or after Vpp. 

3. When programming the EPROM family, a 0.1-pF capacitor is required across Vpp and ground to suppress spurious 
voltage transients which may damage the device. 

4. Programming characteristics are guidelines which must be followed. They are not 100% tested to worst-case limits. 


INTERACTIVE PROGRAMMING ALGORITHM WAVEFORMS (Cont'd.) 

Am2764A and Am27128A 

(Notes 1 and 2) 



Notes: See notes following the Am27512 Waveform on next page. 












































































Am27256 

(Notes 1 and 3) 


V|M 

-.. PROGRAM ■' ' -.. 

PROGRAM 

verify ■ 



K_ 


la 


I"*""' *AS -^ 




_1_ 

■ 

DAL 

^ IN STABLE 

? 




s 



^ *Om 



mm 






■ 








_ ! 

1 _: 




E/W (CE/PSKI) „ 

''IL 

■ 


_ ___ 



V|M 

1—1 

G (OE) 

V|L 

|— 'oPw —“1 


__ / 



WFOOO502 


Am27512 

(Notes 1 and 2) 



Notes: 1. The input timing reference level is 0.8 V for V|l and 2 V for Vm- 

2. toE and toF are characteristics of the device, but must be accommodated by the programmer. 

3. toE and toFP are characteristics of the device, but must be accommodated by the programmer. 







GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups’ 

VOH 

1, 2, 3 

VOL 

1. 2, 3 

V|H 

1, 2, 3 

V|L 

1, 2, 3 

III 

1. 2, 3 

Ilo 

1, 2, 3 

!cci 

1, 2, 3 

Icc 2 

1. 2, 3 

Ippi 

1, 2, 3 

Ipp2 

1. 2, 3 

C|N 

4 

CquT 

4 

C|N2 

4 

C|N3 

4 


*For DC Programming Characteristics, only Subgroup 1 applies. 


SWITCHING CHARACTERISTICS 


No. 

Parameter 

Symbol 

Subgroups 

1 

tACC 

9, 10, 11 

2 

tCE 

9, 10, 11 

3 

tOE 

9, 10, 11 

4 

tDF 

9 

5 

tOH 

9 


MILITARY BURN-IN 


Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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8-BIT OTPROM FAMILY 

(Am2764A. Am27128A, Am27256) 


DISTINCTIVE CHARACTERISTICS 


• Fast access times — as low as 200 ns • Single + 5-V power supply 

• Low-power dissipation • TTL-compatible inputs and outputs 

• Both interactive and new Flashrite* programming algo- • ±10% power-supply tolerance available 

rithms available, • Programming voltage—12.5 V 


GENERAL DESCRIPTION 


The Am2764A, Am27128A, and the Am27256 are One- 
Time Programmable Read-Only Memories (OTPROMs) 
and are organized as 8 bits per word. The plastic 
OTPROMs are ideal for volume production. First, because 
they can be inventoried unprogrammed and used with 
Current-level software revisions: second, there is no win¬ 
dow to be covered to prevent light from changing data 
—this could eliminate a manufacturing step and increase 
the reliability of the system; and third, they are compatible 
with auto insertion equipment. All standard OTPROMs of¬ 
fer access times of 250 ns, allowing operation with high¬ 
speed microprocessors without any Wait states. Some of 
AMD’s OTPROMs have access times of as fast as 200 ns. 


To eliminate bus contention on a multiple-bus microproces¬ 
sor system, all AMD OTPRO^ offer separate output 
enable (OE) and chip enable (CE) controls. 

All signals are TTL levels, including programming signals. 
Bit locations may be programmed singly, in blocks, or at 
random. To reduce programming time, AMD's OTPROMs 
may be programmed using the Flashrite programming al¬ 
gorithm, which offers several fold improvement in program¬ 
ming time. 


BLOCK DIAGRAM 


DATA OUTPUTS 

O Vcc DOo-DQ, 



BD000231 


PRODUCT SELECTOR GUIDE 


Family 

Part No. 

Am2764A, Am27128A, Am27256 

Ordering 




Part No.: 




±5% Vcc 

2764A-2 

2764A 

2764A-4 

Tolerance 

27128A-2 

27128A 

27128A-4 


27256-2 

27256 

27256-4 

±10% Vcc 

2764A-20 

2764A-25 

— 

Tolerance 

27128A-20 

27128A-25 

— 


27256-20 

27256-25 

— 

♦acc (ns) 

200 

250 

450 

tcE (ns) 

200 

250 

450 

toE (ns) 

75 

100 

150 


Publication # Rev. Amendment 
08159 A /O 

Issue Date: May 1986 


‘Flashrite is a trademarK of Advanced Micro Devices, Inc. 
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8<BIT OTPROM FAMILY 































CONNECTION DIAGRAMS 
Top View 



Notes: 



Ain2764A 

Am27128A 

Am27256 

1 

Vpp 

Vpp 

Vpp 

2 

CE 

CE 

CE/P5M 

3 

OE 

UE 

?5E 

4 

NC 

Ai3 

Ai3 

5 


PGM 

Ai4 


6-32 





6-33 






ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


AM2764A 



E. OPTIONAL PROCESSING 

Blank » Standard processing 


D. TEMPERATURE RANGE 

C = Commercial (0 to + 70°C) 


C. PACKAGE TYPE 

P » 28-Pin Piastic DiP (PD 028) 

J - 32-Pin Rectanguiar Plastic Leaded Chip 
Carrier (PL 032)* 


B. SPEED OPTION 

See Product Selector Guide 


A. DEVICE NUMBER/DESCRIPTION 

8-Bit OTPROM Family 
Am2764A = 8Kx 8 OTPROM 
Am27128A = 16Kx8 OTPROM 
Am27256 = 32K x 8 OTPROM 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 

‘Preliminary. Subject to Change. 


Valid Combinations 

±5% Vcc Tolerance 

AM2764A-2 

PC, JC 

AM2764A 

AM2764A-4 

AM27128A-2 

AM27128A 

AM27128A-4 

AM27256-2 

AM27256 

AM27256-4 

±10% Vcc Tolerance 

AM2764A-20 

PC. JC 

AM2764A-25 

AM27128A-20 

AM27128A-25 

AM27256-20 

AM27256-25 




FUNCTIONAL DESCRIPTION 
Programming the 8*Bit OTPROMs 

Upon delivery, or after each erasure, the OTPROM has all bits 
in the "1", or HIGH state. Zeros ("Os") are loaded Into the 
OTPROM through the procedure of programming. 

The programming mode is entered when a voltage greater 
than 1 2.0, but le ss than 13.3 V, is applied to the Vpp pin and 
PGM (CE/PGM for 256K) is low. The data to be programmed 
is applied 8 bits in parallel to the Data I/O (DOp) pins. 

The flowcharts (Figures 1 and 2) show AMD's Flashrite pro¬ 
gramming and interactive programming algorithms. The 
Flashrite programming algorithm improves the programming 
time by several folds as compared to the interactive algorithm. 

The AMD Flashrite programming algorithm reduces program¬ 
ming time by using initial 100 ps pulses followed by a byte 
verification to determine whether the byte has been success¬ 
fully programmed. If the data does not verify, an additional 
pulse Is applied for a maximum of 25 pulses. This process is 
repeated while sequencing through each address of the 
OTPROM. 

The Flashrite programming algorithm is programmed and 
verified at \/cc = 6-25 V and Vpp = 13.0 V. After the final 
address is completed, all bytes are compared to the original 
data with Vcc = Vpp = 5.25 V. 


with the most significant bit (MSB), DQ 7 , defined as the parity 
bit. 

Read Mode 

AMD OTPROMs have two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and should be 
used for device selection. Output Enable (OE) Is the output 
control and should be used to gate data to the output pins, 
independent of device selection. Assuming that addresses are 
stable, address access time (tAcc) is equal to the delay from 
CE to output (tcE)- Data is available at the outputs toE after 
the falling edge of CE, assuming that CE has been LOW and 
addresses have been stable for at least tACC-toE- 

Standby Mode 

AMD OTPROMs have a standby mode which reduces the 
active power dissipation up to 80%. The OTPROM is placed in 
the standby mode by applying a TTL HIGH signal to the CE 
input. When in standby mode, the outputs are in a high- 
impedance state, independent of the OE input. 

Output OR-Tieing 

To accomodate multiple memory connections, a two-line 
control function is provided to allow for: 1 ) low-memory power 
dissipation, and 2 ) assurance that output-bus contention will 
not occur. 


In addition to the Flashrite programming algorithm, OTPROMs 
are also compatible with AMD's interactive programming 
algorithm (see Figure 1). 

The programming mode is entered wheri a voltage greater 
than 12.0 V but less than 13.3 V Is applied to the Vpp pin. 

The AMD interactive algorithm uses short (1 ms) program 
pulses by giving each address only as many pulses as 
necessary to program the data. After each pulse is applied to a 
given address, data in that address is verified. If the data does 
not verify, an additional pulse is applied for a maximum of 25 
pulses. This process is repeated while sequencing through 
each address of the OTPROM. Programming and verification 
are done at Vcc = 6.0 V ±5%. 

The overprogram section of the algorithm programs the entire 
array by cycling through each address and applying an 
additional 2-ms program pulse. This section is done at 
Vcc = 5.0 V ±5%. 

After the final address is completed, the entire OTPROM is 
verified at Vcc “ 5.0 V ±5%. 

Auto Select Mode 

The Auto Select mode allows the reading out of a binary code 
from an OTPROM that will identify its manufacturer and type. 
This mode is intended for use by programming equipment for 
the purpose of automatically matching the device to be 
programmed with its corresponding programming algorithm. 
This mode is functional in the 25®C ±5®C ambient-temperature 
range required when programming the OTPROMs. 

To activate this mode, the programming equipment must force 
12.0 V to ±0.5 V on address line Ag. Two identifier bytes may 
then be sequenced from the device outputs by toggling 
address line Ag from V|l to Vm- All other address lines must 
be held at V|l during Auto Select mode. 

Byte 0 (Aq = V|l, DQq - DQ 7 ) represents the manufacturer 
code, and byte 1 (Ag = V|h, DOg - DQ 7 ), the device identifier 
code. These identifier bytes are given in Table 2. All identifiers 
for manufacturer and device codes will possess odd parity, 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a com¬ 
mon connection to all devices in the array, and connected to 
the Read line from the system control bus. This assures that 
all deselected memory devices are in their low-power standby 
mode and that the output pins are only active when data is 
desired from a particular memory device. 

Program Inhibit 

Programming of multiple OTPROMs in parallel with differ ent 
data is also easily accomplished. Except for CE or PGM, all 
like inputs (including OE and Vpp) of the parallel OTPROMs 
ma y be common. A TTL LOW-level program pulse applied to 
the PGM (CE/PGM for 256K) input with Vpp between 12.75 V 
and 13.25 V an d CE LOW, will program that OTPROM. A 
HIGH-level CE or PGM input inhibits the other OTPROMs from 
being programmed. 

Program Verify 

A verify should be performed on the programmed bits to 
determine that they were correctly programmed. 

Data for all the OTPROMs should be verified toE after the 
falling edge of OE, Vpp must be between 12.75 V and 13.25 V 
for all OTPROMs. 

System Applications 

During the switch between active and standby conditions, 
transient current peaks are produced on the rising and falling 
edges of Chip Enable. The magnitude of these transient 
current peaks is dependent on the output capacitance loading 
of the device. A 0.1-juF ceramic capacitor (high-frequency, 
low-inherent inductance) should be used on each device 
between Vcc and GND to minimize transient effects. In 
addition, to overcome the voltage drop caused by the induc¬ 
tive effects of the printed circuit-board traces on OTPROM 
arrays, a 4.7-pF bulk electrolytic capacitor should be used 
between Vcc and GND for each eight devices. The location of 
the capacitor should be close to where the power supply is 
connected to the array. 
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FUNCTION TABLES 


TABLE 1. Am2764A and 27128A MODE SELECT 


PINS 

MODE 

■ 

6e 


Ag 

Vpp 

OUTPUTS 

Read 

D 

L 

H 

mm 

Vcc 

DoUT 

Output Disable 

L 

H 

H 

X 

Vcc 

Hi-Z 

Standby 

H 

mm 

mm 

X 

Vcc 

Hi-Z 

Program 

L 

mm 

L 

mm 

Vpp 

D|N 

Program Verify 

L 

L 

H 

mm 

Vpp 

Dqut 

Program Inhibit 

H 

mm 

X 

X 

Vpp 

Hi-Z 

Auto Seiect 

n 

L 

H 

Vh 

Vcc 

Code 


TABLE 2. Am27256 MODE SELECT 


PINS 

MODE 

CE/ 

PGM 

B 

Ag 

Vpp 

OUTPUTS 

Read 

L 

L 

mm 

Vcc 

DoUT 

Output Disable 

L 

H 

X 

Vcc 

Hi-Z 

Standby 

H 

X 

X 

Vcc 

Hi-Z 

Program 

L 

H 

■■ 

Vpp 

Din 

Program Verify 

H 

L 

mm 

Vpp 

DouT 

Program Inhibit 

H 

H 

X 

Vpp 

Hi-Z 

Auto Select 

■1 

L 

Vh 

Vcc 

Code 


Key: L = LOW 
H = HIGH 

X = Can be either LOW or HIGH 
Vh = 12.0 V ±0.5 V 














































































ABSOLUTE MAXIMUM RATINGS 

storage Temperature.-65 to +150'’C 

Ambient Temperature with Power Applied .-65 to +135‘’C 
Supply Voltage 
with respect to Ground 

on all Inputs except Ag and Vpp.+6.50 to -0.6 V 

on Ag.+ 13.50 to -0.6 V 

on Vpp.+13.50 to -0.6 V 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 


OPERATING RANGES 

Commercial (C) Devices , 

Temperature (Tc).0 to +70‘’C 

Supply Voltage (Vcc).(Notes 1 & 2) 

Notes: 1. For -2, blank, and -4 versions, Vcc = +4.75 to 
+ 5.25 V. 

2. For -20 and -25 versions, Vcc =+4.50 to 
+ 5.50 V. 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


DC CHARACTERISTICS over operating range unless otherwise specified (Notes 1, 2, & 4)* 


Test Conditions 


IqH = -400 pA 


Iql = 2.1 mA 


Parameter 

Symbol 

Parameter 

Description 

VoH 

Output HIGH Voltage 

VoL 

Output LOW Voltage 

V|H 

Input HIGH Voltage 

V|L 

Input LOW Voltage 

III 

Input Load Current 

Ilo 

Output Leakage Current 

Icci 

Vcc Standby Current (Note 6) 

ICC2 

Vcc Active Current 
for Am2764A 

Vcc Active Current 
for Am27128A 
and Am27256 

IPPI 

Vpp Read Current 
(Notes 1 & 5) 


CE = V,h. 
OE = V|l 


OE = CE = V|L 


Vpp = 5.5 V 


Notes: See notes following the Capacitance table on next page. 

*See the last page of this spec for Group A Subgroup Testing information. 






























































CAPACITANCE (Notes 2 & 3) 


Symbol 

Description 

Test Conditions 

Typ. 

Max. 

Units 

CiN 

Input Capacitance 

V,N = 0 V 

4 

7 

PF 

COUT 

Output Capacitance 

VOUT = 0 V 

8 

12 

PF 


Notes: 1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vcc- 

2. Typical values are for nominal supply voltages. 

3. This parameter is only sampled and not 100% tested. 

4. Caution: The OTPROMs must not be removed from or inserted into a socket or board when Vpp or Vcc is applied. 

5. Vpp may be connected to Vcc directly except during programming. The supply would then be the sum of Icc and Ipp. 

6 . Icci Max. is 40 mA for -4 devices. 


KEY TO SWITCHING WAVEFORMS 



m 

M 


WILL BE 
CHANGING 
FROM H TO L 


WILL BE 
CHANGING 
FROM L TO H 


DON'T CARE; 
ANY CHANGE 
PERMITTED 


SWITCHING TEST CIRCUITS 


CENTER 
LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 


SWITCHING TEST WAVEFORMS 


.2 0 V 2.0 V . 

^ TEST POINTS 
■ 0.8 V 0.8 V ■ 


OUTPUT 

WF009500 


AC Testing: Inputs are driven at 2.4 V for a logic “1” and 0.45 V for a logic "0". Input pulse rise and fall 
times are «20 ns. 
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SWITCHING CHARACTERISTICS over operating range unless othenwise specified* (Notes 1 & 3) 


Parameter 

Symbol 




tDF 

(Note 2) 


tOH 

(Note 2) 


Parameter 

Description 


Address to Output 
Delay 


Chip Enable to 
Output Delay 


Output Enable to 
Output Delay 


Output Enable HIGH 
to Output Float 


Output Hold from 
Addresses, CE, or 
5E, whichever 
occured first 


Test 

Conditions (Note 4) 


Ce = 5e = ViL 


-2,-20 Blank, -25 



Max. 

Min. 

Max. 

Min. 

Max. 

200 


250 


450 

200 


250 


450 

75 


100 


150 

60 

0 

60 

0 

80 




Notes: 1. Vcc niust be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 

2. This parameter is only sampled and not 100% tested. 

3. Caution: The AMD 8-bit OTPROM Family must not be removed from or inserted into a socket or board when 

Vpp or Vcc is applied. 

4. Output Load: 1 TTL gate and Cl = 100 pF, 

Input Rise and Fall Times: <20 ns, 

Input Pulse Levels: 0.45 to 2.4 V, 

Timing Measurement Reference Level — Inputs: 1 V and 2 V 

Outputs: 0.8 V and 2 V. 

*See the last page of this spec for Group A Subgroup Testing information. 























































PROGRAMMING 

This section covers Identifier bytes, Interactive Programming Flowchart, and Programming DC and AC Switching 
Programming Characteristics. 


ADDRESS-FIRST LOCATION 


INTERACTIVE 

SECTION 


Vcc = 6.0 V 
Vpp- 13.0 V 


PROGRAM ONE 1 ms PULSE 


INCREMENT X 


VERIFY BYTE 


INCREMENT ADDRESS 


^LAST ADDRESS? 


OVERPROGRAM 

SECTION 



INCREMENT ADDRESS 


VERIFY SECTION 



LAST ADDRESS? 


Vcc= Vpp = 5.0 V ±5% 


FAIL I--- 

^VERIFYALLBYTE^ » DEVICE FAILED 


DEVICE PASSED 


Figure 1. Interactive Programming Flow Chart 
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INCREMENT X 


INTERACTIVE 

SECTION 



INCREMENT ADDRESS 


VERIFY SECTION 


FAIL 0yTE 


LLAST ADDRESS? 


Vcc = Vpp = 5.25 V 


sVERIFYALLBYTE^ 


DEVICE FAILED 


DEVICE PASSED 


Figure 2. Flashrite Programming Flow Chart 
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TABLE 3. IDENTIFIER BYTES 



Pins 

Identifier 

Ao 

DO/ 

DQe 

DQs 

DQ 4 

DQ 3 

Manufacturer Code 

VlL 

0 

0 

0 

0 

0 

Am2764A 

Device Code 

V|H 

0 

0 

0 

0 

1 

Am27128A 

Device Code 

V|H 

1 

0 

0 

0 

1 

Am27256 

Device Code 

V|H 

0 

0 

0 

0 

0 


Notes: 1. A 9 = 12.0 V ±0.5 V 

2. All other Addre ss Li nes = CE = 5E = V|l 

3. For Am2764A, P5M = V|h 

4. For Am27256, A 14 = Don't Care 


DQ 2 

DQi 

DQo 

Hex 

Data 

0 

0 

1 

01 

0 

0 

0 

08 

0 

0 

1 

89 

1 

i 

0 

0 

04 



INTERACTIVE PROGRAMMING ALGORITHM DC PROGRAMMING CHARACTERISTICS 


Test Conditions 


ViN = V|L or V|H 


Parameter 

Symbol 

Parameter 

Description 

III 

Input Current (All Inputs) 

V|L 

Input LOW Level (All Inputs) 

V|H 

Input HIGH Level 

Vql 

Output LOW Voltage during Verify 

VOH 

Output LOW Voitage during Verify 

ICC 2 

Vcc Suppiy Current 
(Program and Verify) 

For Am2764A 

For Am27128A 
and Am27256 

IPP3 

Vpp Suppiy Current (Program) 

V|D 

Ag Auto-Select 

Voltage 

Vpp 

Interactive Programming Algorithm 

Flashrite Programming Aigorithm 

Vcc 

Interactive Programming Aigorithm 

Flashrite Programming Algorithm 
















































































































PROGRAMMING AC CHARACTERISTICS 


(Notes 1, 2, 3, and 4) 


Parameter 

Symbols 



Parameter 

Description 


Address Setup Time 


DE Setup Time 


Data Setup Time 


Address Hold Time 


Data Hold Time 


Chip Enable to Output Float Delay 


Vpp Setup Time 


Vcc Setup Time 


PGM Initial Program Pulse Width (Interactive) 


PGM Initial Program Pulse Width (Flashrite) 


PGM Overprogram Pulse Width (Note 3,5) 


CE Setup Time 


Data Valid from OE 


Notes: 1. Ta = +25°C ±5°C; see DC Programming Characteristics for Vcc and Vpp voltages. 

2 . Vcc must be applied simultaneously or before Vpp and removed simultaneously or after Vpp. 

3. When programming the OTPROM family, a 0.1-pF capacitor is required across Vpp and ground to suppress spurious 
voltage transients which may damage the device. 

4. Programming characteristics are guidelines which must be followed. They are not 100% tested to worst-case limits. 

5. Interactive programming algorithm only. 
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GROUP A SUBGROUP TESTING 


DC CHARACTERISTICS 


Parameter 

Symbol 

Subgroups' 

VOH 

1. 2, 3 

VoL 

1, 2, 3 

V|H 

1, 2, 3 

V|L 

1, 2, 3 

ILI 

1, 2, 3 

Ilo 

1. 2, 3 

Icci 

1, 2, 3 

Icc 2 

1. 2, 3 

Ippi 

1, 2, 3 

Ipp2 

1. 2, 3 

C|N 

4 

Gout 

4 

C|N2 

4 

C|N3 

4 


*For DC Programming Characteristics, only Subgroup 1 applies. 


SWITCHING CHARACTERISTICS 


No. 

Parameter 

Symbol 

Subgroups 

1 

tACC 

9, 10, 11 


tCE 

9, 10, 11 

3 

tOE 

9, 10, 11 


top 

9 


tOH 

9 



MILITARY BURN-IN 

Military burn-in is in accordance with the current revision of MIL-STD-883, Test Method 1015, Conditions A through E. Test 
conditions are selected at AMD's option. 
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Am27C256 


Am27C256 

32,768 X 8-Bit CMOS EPROM 


ADVANCE INFORMATION 


DISTINCTIVE CHARACTERISTICS 

• Fast access time —150 ns • Single 5-volt power supply 

• Low-power dissipation • TTL-compatible inputs and outputs 

• Both interactive and new Flashrite* programming algo- • ±10% power-supply tolerance available 

rithms available • Programming voltage—12.5 V 


GENERAL DESCRIPTION 

The Am27C256 is a CMOS ultraviolet Erasable Program¬ 
mable Read-Only Memory (EPROM). It is organized as 
32,768 X 8 bits per word. All AMD CMOS EPROMs offer 
access times of 250 ns, allowing operation with high-speed 
microprocessors without any wait state. Some of AMD’s 
EPROMs have access times of as fast as 150 ns. 

To eliminate bus contention on a multiple-bus microproces¬ 
sor system,_ajl AMD EPROMs offer separate output 
enable—G (OE)—and chip enable—E (CE)—controls. 


BLOCK DIAGRAM 


DATA OUTPUTS 

O — Vgc DQ0-DQ7 



BD000211 


'Does not include redundant row and column bits. 


PRODUCT SELECTOR GUIDE 


Family Part No. 

Am27C256 

Ordering Part No.: 

±5% Vcc Tolerance 
±10% Vcc Tolerance 

27C256-155 

27C256-205 

27C256-255 

27C256-305 

27C256-455 

27C256-150 

27C256-200 

27C256-250 

27C256-300 

27C256-450 

Max. Access Time (ns) 

150 

200 

250 

300 

450 

E (CE) Access (ns) 

150 

200 

250 

300 

450 

G (OE) Access (ns) 

75 

75 

100 

120 

150 


Publication # Rev. Amendment 

08007 A /O 

Issue Date: May 1986_ 


•Flashrite is a trademark of Advanced Micro Devices, Inc. 
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All signals are TTL levels, including programming signals. 
Bit locations may be programmed singly, in blocks, or at 
random. To reduce programming time, AMD’s EPROMs 
may be programmed using the Flashrite programming al¬ 
gorithm, which offers several fold improvement in program- 
ming time. For convenience, both JEDEC and 
industry-standard notation is used throughout this 
document. 













































CONNECTION DIAGRAMS 
Top View 



1* 

28 

1 Vco 


< 

2 

27 

ZD WE 

f 

m U 

4 

3 

26 

1 NC 


□ s 

4 

25 

1 Ag 

A5 J 

□ 6 

5 

24 

1 Afl 

A4 J 

□ 7 

6 

23 

zn A„ 

Aa 3 

□ s 

7 

22 

!□ OE 

A2 J 

□ 9 

8 

21 

1 A,o 

r 


9 

20 

z: ^ 


□ 10 

10 

19 

1 DQ? 

Aq 

□ 11 

11 

18 

1 DQg 

NC 1 

□ 12 

12 

17 

!□ DO* 

DQo Jj 

□ l3 

13 

16 

1 DQ 4 


14 

VP 

14 

IS 

ZD DQ3 


(5 


CD005601 

Note: Pin 1 is marked for orientation. 


LOGIC SYMBOL 


32 31 30 


14 15 16 17 18 19 20 


A 0 -A 14 


E (CE) 

DQQ-DQ 7 

W (PGR) 


5 (OE) 



Vcc = 5.0-V Power Supply 
Vss = 0-V Power Supply 
Vpp = 12.5-V Power Supply 


6-47 









Am27C256 OTI 


Am27C256 OTP 

32,768 X 8-Bit CMOS One-Time Programmable ROM 


ADVANCE INFORMATION 


DISTINCTIVE CHARACTERISTICS 


Fast access time — 200 ns 
Low-power dissipation 

Both interactive and new Flashrite* programming algo¬ 
rithms available 


Single 5-volt power supply 
TTL-compatibie inputs and outputs 
±10% power-supply tolerance available 
Programming voltage—12.5 V 


GENERAL DESCRIPTION 


The Am27C256 is a CMOS One-Time Programmable 
Read-Only Memory (OTPROM) in a plastic package. It is 
organized as 32,768 x 8 bits per word. The plastic 
OTPROMs are ideal for volume production. First, because 
they can be inventoried unprogrammed and used with 
current-level software revisions; second, there is no win¬ 
dow to be covered to prevent light from changing data 
—this could eliminate a manufacturing step and increase 
the reliability of the system; and third, they are compatible 
with auto insertion equipment. All AMD CMOS OTPROMs 
offer access times of 250 ns, allowing operation with high¬ 
speed microprocessors without any wait state. Some of 
AMD’s OTPROMs have access times of as fast as 200 ns. 


To eliminate bus contention on a multiple-bus microproces¬ 
sor syst^,_a[l AMD OTPROMs offer_separate output 
enable—G (OE)—and chip enable—E (CE)—controls. 

All signals are TTL levels, including programming signals. 
Bit locations may be programmed singly, in blocks, or at 
random. To reduce programming time, AMD’s OTPROMs 
may be programmed using the Flashrite programming al¬ 
gorithm, which offers several fold improvement in program- 
ming time. For convenience, both JEDEC and 
industry-standard notation is used throughout this 
document. 


BLOCK DIAGRAM 


DATA OUTPUTS 
DQ 0 -DQ 7 


OUTPUT ENABLE 
CHIP ENABLE 
AND 

PROG LOGIC 


OUTPUT BUFFERS 


262,144-BIT 
CELL MATRIX 


*Does not include redundant row and column bits. 


PRODUCT SELECTOR GUIDE 



Family Part No. 


Ordering Part No.: 
±5% Vcc Tolerance 
±10% Vcc Tolerance 


Max. Access Time (ns) 


E (CE) Access (ns) 


G (OE) Access (ns) 


1 Am27C256 OTP 

27C256-205 

27C256 

27C256-200 

27C256-250 

200 

250 

200 

250 
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CONNECTION DIAGRAM 
Top View 


NC Q 

Atj ( 

A7IZ 


Aj 

Aj I 

Aid 
Aod 

OQo Q 
DQ, ^ 

DQ, C 
GND I 

CD005601 

Note: Pin 1 is marked for orientation. 


LOGIC SYMBOL 




□ 

:□ WE 
NC 

□ a. 

□ a. 

23 ^ A„ 
22 
21 


Z]OE 
I A,o 
20 ;□ CE 

19 ^ DQ7 

CX3, 

□ DQs 
16 12!] 

15 “I DQ, 



Vcc = 5.0-V Power Supply 
Vss = 0-V Power Supply 
Vpp= 12.5-V Power Supply 





Am27C51 


Am27C512 

65,536 X 8-Bit CMOS EPROM 


ADVANCE INFORMATION 


DISTINCTIVE CHARACTERISTICS 


Fast access time —150 ns 
Low-power dissipation 

Both interactive and new Flashrite* programming algo¬ 
rithms available 


• Single 5-volt power supply 

• TTL-compatible inputs and outputs 

• ±10% power-supply tolerance available 

• Programming voltage—12.5 V 


GENERAL DESCRIPTION 


The Am27C512 is a CMOS ultraviolet erasable, program¬ 
mable read-only memory. It is organized as 65,536 x 8 bits 
per word. All AMD CMOS EPROMs offer access times of 
250 ns, allowing operation with high-speed microproces¬ 
sors without any wait state. Soma of AMD’s EPROMs have 
access times of as fast as 150 ns. 

To eliminate bus contention on a multiple-bus microproces¬ 
sor system,_all AMD EPROMs off£r separate output 
enable—G (OE)—and chip enable—E (CE)—controls. 


All signals are TTL levels, including programming signals. 
Bit locations may be programmed singly, in blocks, or at 
random. To reduce programming time, AMD’s EPROMs 
may be programmed using the Flashrite programming al¬ 
gorithm, which offers several fold improvement in program¬ 
ming time. For convenience, both JEDEC and 
industry-standard notation is used throughout this 
document. 


BLOCK DIAGRAM 


DATA OUTPUTS 
DQ 0 -DO 7 


OUTPUT ENABLE 
CHIP ENABLE 
ANO 

PROG LOGIC 


OUTPUT BUFFERS 


X 

DECODER 


624,28S-BIT 
CELL MATRIX 


‘Does not include redundant row and column bits. 


PRODUCT SELECTOR GUIDE 


Family Part No. 

Am27C512 

Ordering Part No.: 

±5% Vcc Tolerance 

27C512-155 

27C512-205 

27C512 

27C512-305 

27C512-455 

±10% Vcc Tolerance 

27C512-150 

27C512-200 

27C512-250 

27C512-300 

27C512-450 

Max. Access Time (ns) 

150 

200 

250 

300 

450 

I (SE) Access (ns) 

160 

200 

250 

300 

450 

5 (5E) Access (ns) 

75 

75 

100 

120 

150 


Publication # Rev. 

Amendment 

08140 A 

/o 

Issue Date; May 1086 











































CONNECTION DIAGRAMS 
Top View 


1* ^ 

28 

2 

21 

3 

26 

4 

25 

5 

24 

6 

23 

7 

22 

8 

21 

9 

20 

10 

19 

11 

18 



28 □ Vcc 
27 Am 
26 □ A„ 

25 □ A. 

24 □ A, 

23 □ A„ 

22 ;□ g/Vpp (OE/Vpp) 

21 I A)o 

20 ^ g/W (CE/PQM) 

19 ;□ DQj 

18 III] DO, 

tX35 
DQ4 
DO, 


Ai Tj 10 
A) T111 


1 32 31 30 


26 Q" NC 

25 Q" 5/Vpp (C5E/Vpp) 
24 j_J^ A)o 

23 Q* E/W (GE/Pgra) 

22 FT DQ7 

21 n: DQs 


14 15 16 17 18 19 20 


8 S I ^ 8 " 8 ' 8 


Note: Pin 1 is marked for orientation. 


LOGIC SYMBOL 


A0-A15 


E(CE) 

DQQ-DQ7 

W (PSW) 


S (OE) 



Vcc = 5.0-V Power Supply 
Vss = 0-V Power Supply 
Vpp = 12.5-V Power Supply 
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Am27C512 OTI 


Am27C512 OTP 

65,536 X 8-Bit CMOS One-Time Programmable ROM (OTPROM) 


ADVANCE INFORMATION 


DISTINCTIVE CHARACTERISTICS 


• Fast access time — 200 ns 

• Low-power dissipation 

• Both interactive and new Flashrite* programming algo¬ 
rithms available 


Single 5-volt power supply 
TTL-compatible inputs and outputs 
±10% power-supply tolerance available 
Programming voltage—12.5 V 


GENERAL DESCRIPTION 


The Am27C512 is a CMOS One-Time Programmable 
Read-Only Memory (OTPROM). It is organized as 65,536 
X 8 bits per word. The plastic OTPROMs are ideal for 
volume production. First, because they can be inventoried 
unprogrammed and used with current-level software revi¬ 
sions; second, there is no window to be covered to prevent 
light from changing data—this could eliminate a manufac¬ 
turing step and increase the reliability of the system; and 
third, they are compatible with auto insertion equipment. 
All AMD CMOS OTPROMs offer access times of 250 ns, 
allowing operation with high-speed microprocessors with¬ 
out any wait state. Some of AMD’s OTPROMs have ac¬ 
cess times of as fast as 200 ns. 


To eliminate bus contention on a multiple-bus micro¬ 
processor system, all AMD OTPROMs offer separate out¬ 
put enable—G (OE)—and chip enable—E (CE)—controls. 

All signals are TTL levels, including programming signals. 
Bit locations may be programmed singly, in blocks, or at 
random. To reduce programming time, AMD’s OTPROMs 
may be programmed using the Flashrite programming al¬ 
gorithm, which offers several fold improvement in program- 
ming time. For convenience, both JEDEC and 
industry-standard notation is used throughout this 
document. 


BLOCK DIAGRAM 


DATA OUTPUTS 
DQ 0 -DQ 7 


OUTPUT ENABLE 
CHIP ENABLE 
AND 

PROG LOGIC 


OUTPUT BUFFERS 


624,288-BIT 
CELL MATRIX 


‘Does not include redundant row and column bits. 


PRODUCT SELECTOR GUIDE 


Family Part No. 

1 Am27C512 OTP | 

Ordering Part No.; 



±5% Vcc Tolerance 

27C512-205 

27C512 

±10% Vcc Tolerance 

27C512-200 

27C512-250 

Max. Access Time (ns) 

200 

250 

E (Cl) Access (ns) 

200 

250 

G (61) Access (ns) 

75 

100 
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CONNECTION DIAGRAM 

Top View 

Ai5 CH 

1* 


28 

□ Vcc 

A,2 I 

2 


27 

) Au 

ArC 

3 


26 

□ A„ 

A.[I 

4 


25 

ZD Aa 

A,[Z 

5 


24 

ZD A» 

A.CI 

6 


23 

□ a., 

Aj 

7 


22 

ZD G/Vpp (OE/Vpp) 

A 2 I 

8 


21 

"D A,o 

AiCZ 

9 


20 

ZD E/W (CE/^) 

Afl 1 

10 


19 

□ DQ, 

DQo C 

11 


18 

□ DOe 

DQ, □; 

12 


17 

ZDDQs 

DQ 2 1 

13 


16 

Z] 

GND 

14 


15 

ZDDQs 





CD005602 

Note: Pin 

1 is marked for orientation. 


LOGIC SYMBOL 



Vcc = 5-0-V Power Supply 
Vss = 0-V Power Supply 
Vpp= 12.5-V Power Supply 





Am27C1024 


Am27C1024 

65,536x16-Bit CMOS EPROM 


PRELIMINARY 


DISTINCTIVE CHARACTERISTICS 


Fast access time — 200 ns 
Low-power dissipation 

- 250 mW ^ 5_MHz 

- 1 mW at E (CE) = Vcc ±0.3 


• Programming voltage—12.5 ±0.3 V 

• First EPROM offering 16-bit inputs and outputs 

• TTL-compatible inputs and outputs 

• ±10% power-supply tolerance available 


GENERAL DESCRIPTION 


The Am27C1024 is a 1-megabit, ultraviolet erasable, pro¬ 
grammable read-only memory. It is organized as 65,536 
words by 16 bits per word, operates from a single + 5-volt 
supply, has a static standby mode, and features fast single 
address location programming. Because the Am27C1024 
operates from a single + 5-volt supply, it is ideal for use in 
16-bit microprocessor systems. All programming signals 
are TTL levels, requiring a single pulse. For programming 


outside of the system, existing EPROM programmers may 
be used. Locations may be programmed singly, in blocks, 
or at random. The Am27C1024 supports a high-speed 
interactive programming algorithm which can result in 
programming times of less than two minutes. For conve¬ 
nience, both JEDEC and industry-standard notation is used 
throughout this document. 


BLOCK DIAGRAM 


COI^ROL 

LOGfC 

—* 

SENSE AMPS AND 
DATA I/O BUFFERS 

1_L 


...l: . j. 

Y AND BUFFS 
AND 

decoders 

: ‘ 

y-SELECT 

X ADO BUFFS 
AND 

DECODERS 


1.048.576 BIT* 
EPROM ARRAY 


*Does not include redundant row and column bits. 


PRODUCT SELECTOR GUIDE 


Family Part No. 
Ordering Part No.: 

±5% Vcc Tolerance 
±10% Vcc Tolerance 
Max. Access Time (ns) 
1 (CE) Access (ns) 

G (^) Access (ns) 


Am27C1024 

27C1024-205 

27C1024 

27C1024-305 

27C1024-455 

27C1024-200 

27C1024-250 

27C1024-300 

- 

200 

250 

300 

450 

200 

250 

300 

450 

75 

100 

120 

150 


06780 B 

Issue Date; Mav 1986 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid 
Combination) is formed by a combination of: A. Device Number 

B. Speed Option (if applicable) 

C. Package Type 

D. Temperature Range 

E. Optional Processing 


AM27C1024 -305 


B 


-A. DEVICE NUMBER/DESCRIPTION 

Am27C1024 

64Kx 16-Bit CMOS EPROM 


- E. OPTIONAL PROCESSING 

Blank - Standard processing 
B ■= Burn-in 


- D. TEMPERATURE RANGE 

C “ Commercial (0 to + 70“C) 

I “ Industrial (-40 to -reS'C) 

E - Extended Commercial (-55 to + 125“C) 


-C. PACKAGE TYPE 

D - 40-Pin Ceramic DIP (CDV040) 

L “ 44-Pin Ceramic Leadless Chip Carrier 
(CL 044) 


- B. SPEED OPTION 

See Product Selector Guide on front cover. 


Valid Combinations 

AM27C1024-200, 

AM27C1024-205, 

AM27C1024-455 

DC, DCB 

AM27C1024, 

AM27C1024-250 

AM27C1024-300 

AM27C1024-305 

DC, DCB, Dl. 

DIB, DE, DEB. 

LE. LEB 


Valid Combinations 

Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 
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FUNCTIONAL DESCRIPTION 
Erasing the Am27C1024 

In order to clear all locations of their programmed contents, it 
is necessary to expose the Am27C1024 to an ultraviolet light 
source. A dosage of 15 W seconds/cm^ is required to 
completely erase an Am27C1024. This dosage can be ob¬ 
tained by exposure to an ultraviolet lamp — wavelength of 
2537 Angstroms (A) —with intensity of 12,000 /nW/cm^ for 
fifteen to twenty minutes. The Am27C1024 should be about 
one inch from the source and all filters should be removed 
from the ultraviolet light source prior to erasure. 

It is important to note that the Am27C1024, and similar 
devices, will erase with light sources having wavelengths 
shorter than 4000 Angstroms. Although erasure times will be 
much longer than with ultraviolet sources at 2537A, neverthe¬ 
less, the exposure to fluorescent light and sunlight will 
eventually erase the Am27C1024 and exposure to them 
should be prevented to realize maximum system reliability. If 
used in such an environment, the package window should be 
covered by an opaque label or substance. 

Programming the Am27C1024 

Upon delivery, or after each erasure, the Am27Cl024 has all 
1,048,576 bits in the "1," or HIGH state. "Os" (LOW state) are 
loaded into the Am27C1024 through the procedure of program¬ 
ming. 

The programming mo^ is en tered when 1_2.5_±0.3 V is 
applied to the Vpp pin, W (PGM) is at V|l, and E (CE) is at V|l. 

For programming, the data to be programmed is applied 
16 bits in parallel to the DQp pins. 

The flowchart (Figure 1) in the Programming section of this 
document shows AMD's interactive algorithm. Interactive algo¬ 
rithms reduce programming time by using short programming 
pulses and giving each address only as many pulses as is 
necessary to reliably program the data. After each pulse is 
applied to a given address, data in that address is verified. If the 
data does not verify, additional pulses are given until it verifies or 
the maximum is reached. This process is repeated while se¬ 
quencing through each address of the Am27C1024. After interac¬ 
tive programming is complete, an overprogram pulse is given to 
each memory location; this ensures that all bits have sufficient 
margin. After the final address is completed, the entire EPROM 
memory is verified at Vcc = 5 V ±5%. Conventional (fixed pulse) 
programming can be performed with a pulse of 10 ms at every 
address. This method is sampled and not 100% tested. 

Program Inhibit 

Programming of multiple Am27C1024s in parallel with dif ferent 
data is also easily accomplished. Except for W (PGM) or E 
( CE) , all like inputs of the parallel Am27C1024 — including G 
(OE) — may be common. ^ TTL LOW-level program pulse 
applied to an Am27C1024 W input with Vpp =12.5 ±0.3 ^ 
and E LOW will program that Am27C1024. A HIGH-level E or W 
input inhibits the other Am27C1024s from being programmed. 

Program Verify 

A verify should be performed on the programmed bits to 
determine that they were correctly programmed. The verify 
should be performed with G (OE) at V|l, E (CE) at V|l, W 
(PGM) at ViH, and Vpp at 12.5 ±0.3 V. 

Auto Select Mode 

The Auto Select mode allows the reading out of a binary code from 
an EPROM that will identify its manufacturer and type. This mode is 
intended for use by programming equipment for the purpose of 
automatically matching the device to be programmed with its 


corresponding programming algorithm. This mode is functional in 
the 25°C ±5°C ambient-temperature range required when pro¬ 
gramming the Am27C1024. 

To activate this mode, the programming equipment must force 
12.0 ±0.5 V on address line Ag of the Am27C1024. Two 
identifier bytes may then be sequenced from the device 
outputs by toggling address line Aq from V|l to Vm- All other 
address lines must be held at V||_ during Auto Select mode. 

Byte 0 (Aq = V|l, DQ 0 -DQ 7 ) represents the manufacturer 
code, and byte 1 (Ag = Vm. DQ 0 -DQ 7 ), the device identifier 
code. For the Am27C1024, these two identifier bytes are given 
in Table 2. All identifiers for manufacturer and device codes 
will possess odd parity, with the most significant bit (MSB), 
DQ 7 , defined as the parity bit. The state of the higher order 
outputs (DQa-DQi 5 ) is undefined during Auto Select. 

Read Mode 

The Am27C1024 has two control functions, both of w/hich 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (E (CE)) is the power con^l and should 
be used for device selection. Output Enable (G (OE)) is the 
output control and should be used to gate data to the output 
pins, independent of device selection. Assuming that ad¬ 
dresses arejtable, address access time (tACC) 's equal to the 
delay from E to output (ten). Data is available at the outputs 
toE aftei" the falling edge of G, assuming that E has been LOW 
and addresses have been stable for at least tAcc-tOE- 

Standby Mode 

The Am27Cl024 has a standby mode which reduces the 
active power dissipation by 98% from 250 mW to 5 mW 
(values for 0 to +70°C). The Am27C1024 is placed in the 
standby mode by applying a TTL HIGH signal to the E (CE) 
input. When in the standby mode, the outputs are in a high- 
impedance state, indepenqient of the C (UE) input. 

Power-down Mode 

The Am27C1024 also has a power-down mode which reduces 
the power dissipation by 99.8% — from 250 mW to 1 mW 
(values for 0 to +_70'’C). The Am27C1024 is placed in power 
down by raising E to Vcc -0-3 V. 

Output Or-Tieing 

To accommodate multiple memory connections, a two-line 
control function is provided to allow for: 

1 ) low-memory power dissipation, and 

2 ) assurance that output-bus contention will not occur. 

It is recommended that E. (CE) be decoded ^ used as the 
primary device selecting function, while G (OE) be made a 
common connection to all devices in the array, and connected 
to the Read line from the system control bus. This assures that 
all deselected memory devices are in their low-power standby 
mode and that the output pins are only active when data is 
desired from a particular memory device. 

System Applications 

During the switch between active and standby conditions, transient 
current peaks are produced on the rising and falling edges of Chip 
Enable. The magnitude of these transient current peaks is depen¬ 
dent on the output capacitance loading of the device. A 0.1-ji/F 
ceramic capacitor (high-frequency, low-inherent inductance) should 
be used on each device between Vcc and GND to minimize 
transient effects. In addition, to overcome the voltage drop caused 
by the inductive effects of the printed circuit-board traces on 
EPROM arrays, a 4.7 -mF bulk electrolytic capacitor should be used 
between Vcc and GND for each eight devices. The location of the 
capacitor should be close to where the power supply is connected 
to the array. 



TABLE 1. FUNCTION TABLE 




PINS 

MODE 

E 

(CE) 

G 

(OE) 

W 

(PGM) 

Ag 

Vpp 

OUTPUTS 

Read 

L 

L 

H 

X 

Vcc 

Dout 

Output Disable 

L 

H 

H 

X 

Vcc 

High Z 

Standby 

H 

X 

X 

X 

Vcc 

High Z 

•Program 

L 

X 

L 

X 

Vpp 

Din 

Program Verify 

L 

L 

H 

X 

Vpp 

Dout 

Program Inhibit 

H 

X 

X 

X 

Vpp 

High Z 

Auto Select 

L 

L 

H 

Vh 

Vcc 

Code 


Notes: H = HIGH 
L = LOW 
X = Don't Care 
Vh = 12.0 ±0.5 V 
















































ABSOLUTE MAXIMUM RATINGS 

Storage Temperature.-65 to +150°C 

Case Temperature 

with Power Applied.-55 to +125°C 

Supply Voltage 
with Respect to Ground 

on All Inputs Except A 9 and Vpp.+ 6.25 to -0.6 V 

on A 9 .+ 13.00 to -0.6 V 

on Vpp.+13.00 to -0.6 V 

Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliabiiity. 


OPERATING RANGES 

Commercial (C) Devices 

Temperature (Tc).0 to +70°C 

Supply Voltage (Vcc).(Notes 1 & 2 ) 

(Vpp). +12.20 to +12.80 V 

Industrial (I) Devices 

Temperature (Tc).-40 to +85‘’C 

Supply Voltage (Vcc).(Notes 1 & 2 ) 

(Vpp). +12.20 to+12.80 V 

Extended Commercial (E) Devices 

Temperature (Tc).-55 to +125‘’C 

Supply Voltage (Vcc).(Notes 1 & 2 ) 

(Vpp). +12.20 to +12.80 V 

Notes: 1. For the Am27C1024, 27C1024-205, 27C1024-305, 
and 27C1024-455, Vcc = +4.75 to +5.25 V. 

2. For the Am27C1024-200, 27C1024-250, and 
27C1024-300, Vcc =+4.50 to +5.50 V. 

Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


DC CHARACTERISTICS over operating range unless otherwise specified (Notes 1 , 4) 


Parameter 

Parameter 

Symbol 

Description 

Vqh 

Output HIGH Voltage 

Vql 

Output LOW Voltage 

V|H 

Input HIGH Voltage 

V|L 

Input LOW Voltage 

Ili 

Input Load Current 

Ilo 

Output Leakage Current 

ICC3 

Vcc Power-down 

Current (Note 7) 

•CC2 

Vcc Standby 

Current (Note 7) 

Icci 

Vcc Active Current 
(Notes 5 & 7) 

Ipp 

Vpp Supply Current 
(Read) (Notes 6 & 7) 

CAPACITANCE (Notes 2 , 3 & 8 ) 

Parameter 

Parameter 

Symbol 

Description 

C|N 

Input Capacitance 

Cqut 

Output Capacitance 


Test 

Conditions 


Iqh = -400 fiA 


Iol = 2.1 mA 


V|N = 0 to +5.5 V 


VouT = 0 to +5.5 V 


E (CE) = 

Vcc ±0.3 V 


E = V|h. 
G(0E) = Vil 


e = v,l 

f = 5 MHz; loUT = 0 mA 
(open outputs) ^ 


E = V|l = S 
Vpp - 5.5 V 


C/I Devices: 


E Devices: 


C/I Devices: 


E Devices: 


C/I Devices: 


E Devices: 



Test 

Conditions 


V|N = 0 V 


VouT = 0 V 


Notes: 1. Vcc n^ust be applied simultaneously or before Vpp, and removed simultaneously or after Vcc- 

2. Typical values are for nominal supply voltages. 

3. This parameter is only sampled and not 100% tested. 

4. Caution: The Am27C1024 must not be removed from or inserted into a socket or board when Vpp or Vcc 

is applied. _ 

5. Icci is tested with G = Vm to simulate open outputs. 

6 . Maximum active power usage is the sum of Ice Q^id Ipp. 

7. For Am27C1024-455, Ipp = 10 mA, Icci = 5 mA, and Icc 3 = 1 mA maximum. 

8. Ta = +25‘’C, f=1 MHz. 
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KEY TO SWITCHING WAVEFORMS 



WAVEFORM INRUTS 

MUST BE 
STEADY 

m MAY CHANGE 
FROM H TO L 

////// MAY CHANCE 
////// FROM LTOH 


DON'T CARE: 
ANY CHANGE 
PERMITTED 


WILL BE 
CHANGING 
FROM H TO L 


WILL BE 
CHANGING 
FROM L TO H 


CENTER 
LINE IS HIGH 
IMPEDANCE 
"OFF" STATE 



SWITCHING TEST CIRCUITS 



Cl = 100 pF including jig capacitance. 
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SWITCHING CHARACTERISTICS over operating range unless otherwise specified (Notes 1, 2, 4. 5) 


27C1024-200, 27C1024 27C1024-300, 

27C1024-205 27C1024-250 27C1024-305 27C1024-455 

Parameter Test ----- 

Description Conditions Min. Max. Min. Max. Min. Max. Min. Max. Units 


Address to 
Output Delay 


Chip Enable to 
Output Delay 


Output Enable 
to Output Delay 


Chip Enable 
HIGH or Output 
Enable HIGH, . 
whichever 
comes first, to 
Output Float 


Output Hold 
from Addresses, 
E, or whichever 
occurred first 


Notes: 1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vqc- 

2. Typical values are for nominal supply voltages. 

3. This parameter is only sampled and not 100% tested. 

4. Caution: The Am27C1024 must not be removed from or inserted into a socket or board when Vpp or Vcc is applied. 

5. Output Load: 1 TTL gate and Cl” 100 pF 

Input Rise & Fall Times: < 20 ns 

Input Pulse Levels: 0.45 to 2.4 V 

Timing Measurement 

Reference Level — Inputs: 0.8 V and 2 V 
— Outputs: 0.8 V and 2 V 



Parameter 

Symbols 

JEDEC 

Standard 

tAVQV 

•acc 

‘elqv 

tCE 

tQLQVI 

tOE 

tEHQZ. 

tDF 

tQHQZ 

(Note 3) 

tAXQX 

tOH 
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SWITCHING WAVEFORMS 


AOOAESSSt 

VAUO 




Read Cycle 

Notes; 1 . G (OE) may be delayed up to tACC-tOE 'he falling edge of E (SI) without impact on tACC- 
2. toF is specified from S or I, whichever occurs first. 
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PROGRAMMING 

This section covers identifier bytes, Interactive Programming Flowchart, and Interactive Programming DC and AC Switching 
Programming Characteristics. 


INTERACTIVE 

SECTION 



OVERPROGRAM 

SECTION 



VERIFY SECTION 



Figure 1. Interactive Programming Flowchart 
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TABLE 2. IDENTIFIER BYTES 



Pins 

Identlfler'^^— 


Manufacturer Code 


Device Code 


Notes: 1. Ag- 12.0 V ±0.5 V 

2. Ai-A8 = Aio-Ai5 = I (CE) - 5 (OE) = V|L 

3. W (ESM) - V|H 


Ao 

DQ? 

DQe 

DQs 

DQ4 

DQs 

DQz 

DQi 

DQo 

Hex 

Data 

V|L 

0 

0 

0 

■■ 

0 

0 

0 

1 

01 

V|H 

1 

■■ 

0 

■■ 

1 

1 

0 

0 

8 C 



INTERACTIVE PROGRAMMING ALGORITHM DC CHARACTERISTICS 

(Notes 1-4) 


Parameter Parameter Test 

Symbol Description Conditions 


Parameter 

Symbol 

Parameter 

Description 

Ili 

Input Current (All Inputs) 

V|L 

Input LOW Level (All Inputs) 

V|H 

Input HIGH Level 

VoL 

Output LOW Voltage during Verify 

VOH 

Output HIGH Voltage during Verify 

Va9 

Ag Auto-Select Voltage 

ICC2 

Vcc Supply Current (Program and 
Verify) 

Ipp2 

Vpp Supply Current (Program) 



E (CE) = V|L = W (PGM) 


INTERACTIVE PROGRAMMING ALGORITHM AC SWITCHING PROGRAMMING 
CHARACTERISTICS 

(Notes 1-4) 



Parameter Symbols 

Parameter Description 

JEDEC 

Standard 

tAVWL 

tAS 

Address Setup Time 

tDZGL 

tOES 

5 (OE) Setup Time 

tovWL 

tos 

Data Setup Time 

tGHAX 

tAH 

Address Hoid Time 

tWHDX 

tOH 

Data Hold Time 

tEHQZ 

tOF 

Chip Enable to Output Float 
Delay 

tvps 

tvps 

Vpp Setup Time 

tWLWHI 

tpw 

W (P5M) Initial Program 

Pulse Width 

tWLWH2 

tOPW 

W Overprogram Pulse 

tELWL 

tCES 

E (CE) Setup Time 

tGLQV2 

tOE 

Data Valid from S 



Notes: 1. Ta = +25'’C tS'C; Vcc = 5.0 V ±0.25 V; Vpp = 12.5 ±0.3 V. 

2. Vcc must be applied simultaneously or before Vpp and removed simultaneously or after Vpp. 

3. When programming the Am27C1024, a 9.1-pF capacitor is required between Vpp and ground to suppress 
spurious voltage transients which may damage the device. 

4. Programming characteristics are sampled but not 100% tested to worst-case conditions. 

5. Conventional (fixed pulse) programming can be performed with a 10-ms pulse at every address. This 
method is sampled and is not 100% tested. 
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ABSTRACT 


Determination of the Thermai Resistance of Packaged De¬ 
vices is of concern to the designer of new devices and to AMD 
customers. The Advanced Package and Material Develop¬ 
ment group has undertaken the task of characterizing current 
AMD products and quantifying package-related influences on 
Thermal Resistance. This report describes some of these 
effects and the technique used to measure Thermal Resis¬ 
tance. 

1.0 DEFINITION OF THERMAL 
RESISTANCE 

The reliability of an integrated circuit is largely dependent on 
the maximum temperature which the device will attain during 
operation. Because the stability of a semiconductor junction 
declines with increasing temperature, knowledge of the ther¬ 
mal properties of the packaged device becomes an important 
factor during device design. In order to increase the operating 
lifetime of a given device, the junction temperatures must be 
minimized. This demands knowledge of the thermal resistance 
of the completed assembly and specification of the conditions 
in which the device will function properly. As devices become 
both smaller and more complex and the requirement for high 
speed operation becomes more important, heat dissipation 
will become an ever more critical parameter. 


Thermal resistance is defined as the temperature rise per unit 
power dissipation above some referenced condition. The unit 
of measure is typically *C/watt. The relationship between 
junction temperature and thermai resistance is given by: 

Tj =■ Tx + P<j0jx (1) 


where: T| 
Tx 
Pd 

X 


= junction temperature 
= reference temperature 
= power dissipation 
“thermal resistance 
= some defined test condition 


In general, one of three conditions is defined for measure¬ 
ment of thermal resistance: 


0 |= 

(still air) 
0)a 

(moving air) 


- thermal resistance measured with refer¬ 
ence to the temperature at some specified 
point on the package surface. 

- thermal resistance measured with respect 
to the temperature of a specified volume of 
still air. 

- thermal resistance measured with respect 
to the temperature of air moving at a 
specified velocity. 


The relationship between 0|c and 0(a is 

0ja = ®ic + ®ca 

where Oca is a measure of the heat dissipation due to natural 
convection (still air) or forced convection (moving air) and the 
effect of heat radiation and mounting techniques. 9|c is 
dependent solely on material properties and package geome¬ 
try; includes the influence of the surface area of the 
package and environmental conditions. Each of these defini¬ 
tions of thermal resistance is an attempt to simulate some 
manner in which the package device may be used. 


The thermal resistance of a packaged device, however 
measured, is a summation of the thermal resistances of the 
individual components of the assembly. These in turn are 
functions of the thermal conductivity of the component mate¬ 
rials and the geometry of the heat flow paths. Like other 


material properties, thermal conductivity is usually tempera¬ 
ture dependent. For alumina and silicon, two common pack¬ 
age materials, this dependence can amount to a 30% 
variation in thermal conductivity over the operating tempera¬ 
ture range of the device. The thermal resistance of a compo¬ 
nent is given by 


L 


( 2 ) 


where: L =■ length of the heat flow path 

A “ cross sectional area of the heat 
flow path 

K(T) = thermal conductivity as a function of 
temperature 


and the overall thermal resistance of the assembly 
(discounting convective effects) will be: 


0 “ 



But since the heat flow path through a component is influ¬ 
enced by the materials surrounding it, determination of L and 
A is not always straightfonvard. 

A second factor that affects the thermal resistance of a 
packaged device is the power dissipation level and, more 
particularly, the relationship between power level and die 
geometry, i.e., power distribution and power density. By 
rearrangement of equation 1 to 

Pd = ^ (Tj-Tx) = ^ (T,-Tx) (3) 

Vjx 


the relationship between Pj and can be more clearly seen. 
Thus, to dissipate a greater quantity of heat for a given 
geometry, T| must increase and, since the individual d„ will also 
increase with temperature, the increase in T) will not be a 
linear function of increasing power levels. 

A third factor of concern is the quality of the material 
interfaces. In terms of package construction, this relates 
specifically to the die attach bond, and for those packages 
having a heatsink, the heatsink attach bond. The quality of the 
die attach bond will most severely influence the package 
thermal resistance as this is the area which first impedes the 
transfer of heat out of the silicon die. Indeed, it seems likely 
that the initial thermal response of a powered device can be 
directly related to the quality of the die attach bond. 


2.0 EXPERIMENTAL METHOD 

The technique for measurement of thermal resistance involves 
the identification of a temperature-sensitive parameter on the 
device and monitoring this parameter while the device is 
powered. For bipolar integrated circuits the forward voltage of 
the substrate isolation diode provides a convenient parameter 
to measure and has the advantage of a linear dependence on 
temperature. MOS devices which do not have an accessible 
substrate diode present greater measurement difficulties and 
may require simulation through use of a specially designed 
thermal test die. Choice of the parameter to be measured 
must be made with some care to insure that the results of the 
measurement are truly representative of the thermal state of 
the device being investigated. Thus measurement of the 
substrate isolation diode which is generally diffused across the 
area of the die yields a weighted average of the condition of 



the individual junctions across the die surface. Measurement 
of a more local source would yield a less generalized result. 

For MOS devices, simulation is accomplished using the 
thermal test die. The basis for this test die is a 25 mil square 
cell containing an isolated diode and a IKfZ resistor. The 
resistors are interconnected from cell to cell on the wafer 
before it is cut into multiple arrays of the basic unit cell. In use 
the device is powered via the resistors with voltage or current 
adjusted for the proper level and the voltage drop of the 
individual diodes is monitored as in the case of actual devices. 

Prior to the thermal resistance test, the diode voltage/ 
temperature calibration must be determined. This is done by 
measuring the fonvard voltage at 1mA current level at two 
different temperatures. The diode calibration factor is then; 


in units of ®C/mV. For most diodes used for this test the 
voltage/temperature relationship is linear and these two 
measurement points are sufficient to determine the calibration. 

The actual thermal resistance measurement has two alternat¬ 
ing phases: measurement and power on. The device under 
test is pulse powered with an ON duty cycle of 99% and a 
repetition rate of < 100Hz. During the brief OFF states the 
device is reverse-biased with a 1 mA current and the voltage 


drop is measured. The series of voltage readings are averaged 
over short periods and compared to the voltage reading 
obtained before the device was first powered ON. The thermal 
resistance is then computed as: 

K,(V,-Vi) K,AV 


where; K| = calibration factor 

V, = initial fonward voltage value 
V, = current forward voltage value 
Vh = heating voltage 
Ih = heating current 

The pulsing measurement is continued until the device has 
reached thermal equilibrium and the final value measured is 
the equilibrium thermal resistance of the device under test. 

When the end result desired is 0ja (still air), the device and the 
test fixture (typically a standard burn-in socket) are enclosed in 
a box containing approximately 1 cubic foot of air. For 
measurements the device is attached to a large metal 
heatsink. This insures that the reference point on the device 
surface is maintained at a constant temperature. The require¬ 
ments for measurement of (moving air) are rather more 
complex and involve the use of a small wind tunnel with 
capability for monitoring air pressure, temperature and velocity 
in the area immediately surrounding the device tested. Stan¬ 
dardization of this last test requires much careful attention. 





3.0 Experimental Results 

The thermal resistance data included in Table 1 is representa¬ 
tive of the output of tests on representative samples of AMD 
products. This data has resulted from an on-going program 


undertaken by members of the Advanced Package and 
Material Development group. 

The data represents what can be expected from a device in 
the specified package. Specific device types may differ; these 
numbers are for example only. 


TABLE 1. THERMAL RESISTANCE OF AMD PRODUCTS 

(Notes 1 & 2) 


Pin 

Package Type 

■■ 

■■ 

Count 

(Note 3) 



16 

Ceramic DIP 

80 

20 


Plastic DIP 

110 

35 


Ceramic Flatpack 

120 

10 

18 

Ceramic DIP 

65 

15 

20 

Ceramic DIP 

Plastic DIP 

65 

90 



Ceramic Flatpack 

120 

10 


Ceramic LCC 

70 

12 


Plastic LCC* 

75 

35 

22 

Plastic DIP 

90 

20 

24 

Ceramic DIP 

Plastic DIP 

n 

15 

30 


Ceramic Flatpack 

100 

10 

28 

Ceramic DIP 

40 

12 


Plastic DIP 

85 

25 


Ceramic Flatpack 

70 



Ceramic LCC 

70 

15 


Plastic LCC* 

55 

30 



Notes: 1. Representative values for each package type — for information only. 

2. Any given device may differ from these values. Consult your local AMD sales office 
for specific-device information. 

3. DIP = Dual-ln-Line Package 
LCC = Leadless Chip Carrier 
LCC* = Leaded Chip Carrier 
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Testing High-Performance Bipoiar Memory 


INTRODUCTION 

During the last several years, the state-of-the art of TTL 
compatible bipolar memory integrated circuits has advanced 
very rapidly. Device complexity has increased dramatically not 
only in terms of the memory storage capacity but also by the 
addition of new on-chip functions such as the inclusion of 
output data registers. Simultaneously, advances in bipolar LSI 
design and manufacturing technology have generated signifi¬ 
cant improvements in the performance levels of bipolar 
memory. Similarly, the complexity and performance levels of 
systems which employ these devices have grown. The con¬ 
comitant growth of system complexity has placed additional 
demands on both the device manufacturer and the user's 
incoming inspection area to assure the performance capabili¬ 
ties of each component before it is assembled into the system. 

Several test equipment manufacturers now supply sophisticat¬ 
ed, computer controlled testers for these inspection tasks. 
Most of this equipment is inherently capable of the millivolt 
and nanosecond accuracies which are required; most memory 
testers can generate the complex waveforms and test pat¬ 
terns needed. However, the details of applying this equipment 
to a specific test problem, including the problem of interfacing 
the tester to the device-under-test, are usually left to the user. 
The purpose of this application note is to discuss several 
problems which are frequently encountered when testing high 
performance bipolar memory devices, and to acquaint the 
user with how such problems may be identified, measured and 
corrected. 

WHAT MAKES A MEMORY GOOD? 

Before discussing the specifics of bipolar memory testing 
problems, it is important to understand the basic characteris¬ 
tics which these devices should exhibit. Clearly each device 
must meet all product specification parameters but, first and 
foremost, a bipolar memory should be fasti Address access 
time (delay from address input to data output), enable access 
time and enable recovery time should be as small as possible. 
High performance is often the primary reason for using bipolar 
memory. Similarly, the performance of the ideal bipolar memo¬ 
ry should remain relatively constant with changes in supply 
voltage, ambient temperature and output load capacitance. 
Fast devices, offering stable performance over a broad range 
of conditions, permit the user to qualify a smaller number of 
part types; one fast device can accommodate many standard 
as well as high performance applications. Such devices 
provide added safety margin for the system design, permit 
simplification of system test and debug and assure trouble- 
free system performance in the field. Hence the "best" 
memory is a fast, stable device which not only meets a given 
user specification, but also offers the extra performance 
needed for a broad range of applications. 

Advanced Micro Devices offers a family of bipolar Random 
Access Memories (RAMs) and Programmable Read Only 
Memories (PROMs) which are designed to meet this idealized 
definition as closely as possible. First, each AMD device is 
designed to meet a "military design goal." This means AMD 
bipolar memories are designed to provide the extra margins 
and higher output drive capabilities needed to assure proper 
performance over the extended miliary supply voltage and 

IMOX Is a trademark of Advanced Micro [devices, Inc. 


operating temperature ranges. This often necessitates the use 
of more advanced design techniques such as on-chip regula¬ 
tors, temperature and voltages compensation networks and 
feedback circuits. Second, AMD has conceived and devel¬ 
oped an advanced, oxide separated, ion implanted manufac¬ 
turing process called IMOX™. Developed specifically for the 
production of high density bipolar memories, this technology 
provides both high density and excellent performance in a truly 
reliable and manufacturable process. This combination of 
advanced design and fabrication technologies assures the 
military user of receiving components which are intended for 
his application while providing the commercial user with the 
extra margins, performance advantages and procurement 
benefits mentioned above. 

THE SYSTEM ENVIRONMENT 

To understand the problems of high-performance memory 
testing, it is helpful to understand the electrical environment in 
which the memory devices will actually operate, i.e., the typical 
system environment. The system designer must address and 
resolve several critically important questions if the system is to 
consistently perform to its design specifications. These ques¬ 
tions include: 

1. What noise voltages can the system's logic and mem¬ 
ory devices tolerate? 

2. What are the sources of system noise? 

3. What can be done to control and minimize this noise? 

The first question is answered relatively easily. The magnitude 
of noise which can be tolerated relates directly to the worst 
case noise immunity specified for the logic family. Noise 
immunity is simply the difference between the worst case 
output levels (Vqh arid Vq J of the driving circuit and the worst 
case input voltage requirements (Vm and V|l, respectively) of 
the receiving circuit. For TTL devices the worst case noise 
immunity is typically 400mV for both the high and low logic 
levels. 

If "system noise" is defined as the sum of things which 
subtract from this noise immunity, several sources can be 
identified. A few of the most important sources found in a 
digital, TTL system are listed below; 

• Cross-Talk: The desire to pack system components as 
tightly as possible inevitably causes signal wires or PC board 
traces to be placed in close proximity. The lead-to-lead 
capacitance and mutual inductance thus created (see Fig¬ 
ure 1) causes "noise" voltages to appear when adjacent 
signal paths switch. 

• Transmission Line Reflections: Like it or not, every signal 
path in the system has transmission line characteristics. TTL 
signal paths are usually not designed as transmission lines, 
with predictable and uniform characteristic impedances. This 
is partly because of the higher costs implied for multilayer 
PC boards with internal ground planes, termination resistors, 
etc. It is also the result of TTL logic's limited ability to drive 
the low impedance lines provided by current PC board 
technologies. Hence, TTL signal paths do exhibit the ringing 
and reflection problems associated with improperly terminat¬ 
ed transmission lines. These reflections subtract from the 
available noise immunity as shown in Figure 2. 

I Publication # Rev. 


7-13 








As Vi switches, li flows to charge the input capacitance Cj. I2 
flows as a result of mutual inductance. The Vi voltage change 
is also coupled directly to V 2 through the parasitic line-to-iine 
capacitances, Cp. 



Figure 1. An Example of Cross-Talk 



The unit length capacitance and inductance (Cu and Lg) give 
each system connection transmission line characteristics. 
Without a matched termination, switching at Vi causes 
reflection voitages to appear at V 2 , reducing noise immunity. 



Figure 2. Line Reflections 
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Vj-Vo-{n-lcx;) Rgnd 

When Vj goes HIGH, Vq goes LOW discharging Cl- The 
discharge current l(j fiows through the ground inductance Lqnd> 
creating a transient voltage Vt- The input voltage seen by gate B 
is actually Vj-Vt. 

a) DC Ground "Noise" 


b) Transient Ground Noise 

Figure 3. 


• Ground Network Noise: Most high-performance systems 
employ large numbers of high-performance ICs. These 
devices typicaliy draw large Iqc currents from the power 
supply. Cumulatively, these currents can reach several 
amperes per board. Such currents, flowing in the ground 
network, cause non-negligible DC voltage drops to occur; 
not all device ground pins are at zero volts. Since the output 

levels and the input thresholds of each TTL device reference 
the iocal ground (Figure 3a), these drops also subtract from 
the available noise immunity. Additionai noise margin losses 
occur each time the device outputs switch. This occurs 
because large currents must flow to rapidly charge and 
discharge the interconnect and input capacitances which 
ioad each output. These charging currents fiow in a ioop 
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Note: Transient ground current flow in four directions from each device ground: right and left on the ground bus; up and down the 
Vcc bus after passing through the local bypass capacitor, C. Equivalent ground inductance is very low. 

Figure 4. Example of an AC Ground Mesh 


Since noise margin violations result in system malfunctions, 
the system designer must define a set of rules governing the 
physical construction techniques to be used within the system. 
These rules address a host of considerations including power 
distribution, AC grounding, lead placement, line termination 
requirements, logic loading (fan in and fan out) and intercon¬ 
nect delays. Specifying these rules is a complex process of 
making appropriate cost-performance tradeoffs. 


For a medium to high performance system, these rules might 
specify arranging devices in an array with Vcc power traces 
running vertically up the columns while ground metal running 
horizontally between the rows. Inserting bypass capacitors at 
each grid intersection forms an AC ground mesh (Figure 4), 
limiting the amount of ground inductance at each array site. If 
limits are also placed on the total capacitance each device 
may drive (cumulative interconnect and input capacitance on 
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all outputs), the total charging currents may be controlled thus 
limiting the noise immunity eroded by ground circuit noise. 
Similarly, the distance between adjacent traces and the 
maximum length of unterminated lines may be specified to 
control noise immunity losses caused by cross-talk and 
termination mismatches. Ultra-high performance systems may 
require additional measures; e.g., multilayer boards with true 

THE MEMORY TEST ENVIRONMENT 

ideally the test system hardware and fixtures would be 
designed to even more stringent rules than those used for the 
system. This is reasonable as the tester is the standard 
employed for accepting or rejecting components used in the 
system. Because a collection of additional objectives con¬ 
strain the test environment, designing test hardware to equally 
or more stringent rules is usually impractical. 

Memory testers must test many types of components under a 
variety of conditions. Tests performed include DC parametric 
tests, functional and AC tests with complex test patterns and 
margin tests to assure device operation at the extremes of 
applied conditions and supply voltage. To accomplish this, 
connections to sets of programmable input drivers and output 
receivers (comparators), multiple device bias and power 
supplies, relays to permit connection of the DC parametric test 
unit, and special load circuits must all converge at the test site. 

To provide flexibility and facilitate repair, test hardware must 
be modular. This requirement dictates placing the hardware 
(drivers, receivers, etc.) on many small PC boards which then 
must talk to the DUT (device under test) through additional 
wiring and connectors. 

Frequently the quantity of parts tested necessitates mating an 
automatic device handler to the tester. Handlers also provide 
capabilities for testing at temperature extremes when needed. 
The DUT must be tested inside this equipment, requiring still 
more wiring between the test head and the actual test site. 


ground planes or increased usage of line drivers and receiv¬ 
ers. Though the preceding descriptions have been simplified, it 
should be clear that distances between driving and receiving 
devices, the quantity and distribution of load capacitance, as 
well as the AC ground network integrity are all essential 
elements of the system design. 


Ideally, all test hardware would be located immediately adja¬ 
cent to the test site to minimize cross-talk, reflections and 
ground noise. However, this objective must be compromised 
to address the other objectives and constraints outlined 
above. Techniques commonly employed in making this com¬ 
promise are illustrated in Figure 5. Notice that DUT drivers are 
remote from the test site, driving signal to the DUT through 
"series terminated" transmission lines. Similarly the receivers 
are some distance from the test site, receiving signals from 
the DUT through a series of connectors and wires which can 
degrade the signal. Most annoying of all, the test site ground 
connection has been compromised. This signal path must 
carry heavy transient and DC currents during test and should 
provide a very solid, low impedance reference against which 
all AC and DC tests are made. Accumulating resistance and 
inductance in this path jeopardizes the integrity of all test 
results. 

Hence, the electrical environment provided at the test site is 
generally inferior to the actual system environment where the 
memory component will be used. 

TEST RELATED PROBLEMS AND SOLUTIONS 

Accurately measuring or verifying memory performance in the 
test system environment requires a recognition of its inherent 
limitations. Outlined below are five problem areas commonly 
encountered when testing high-performance bipolar memo¬ 
ries. Methods of identifying and alleviating these problems are 
indicated. 



• Contending with Ground Noise: Ground noise is one of the 
most common and troublesome test problems. As defined 
above, ground noise is caused by switching currents flowing 
through the ground network impedance. Whereas the sys¬ 


tem environment (Figure 4) may provide multiple low induc¬ 
tance ground paths into a ground mesh or plane, the tester 
provides one long, higher inductance path back to the test 
system ground (Figure 5). This path includes handler con- 
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tacts, connectors and the DUT load board, all of which 
increase ground inductance and resistance. Transient cur¬ 
rents which result when the DUT switches can be enormous. 
Consider the case of a byte wide (8 output) memory 
functional test. At some point in the test sequence, all 
memory outputs will switch from high to low (Vqh to Vol) at 
the same instant, discharging all eight load capacitances 
simuitaneously. If the input capacitance of the receiver is 
40pF and the interconnect capacitance of the test fixture is 
10pF, the total load capacitance driven by all device outputs 
would be 400pF. A fast memory device could discharge this 
load at a 1V/ns rate. The relationship i = C(dv/dt) implies 
peak charging currents of 400mA must flow through ground. 
As Figure 6 illustrates, this charging current does not build to 
its full value instantaneously. For a fast device the time 
required to go from zero to full charging current would 
approximate 2ns. A resultant ground current di/dt of 
200mA/ns is implied. If the ground inductance is 1 nanohen¬ 


ry (approximate inductance of 1 inch of straight, small gauge 
wire), then v = L(di/dt) predicts AC ground noise of 200mV. 
As you have probably guessed, the typical test site ground 
inductance exceeds 1 nh. The path is longer and it is usually 
not a straight line connection. Actual tester ground noise of 
up to 800mV is common when testing high-performance 
byte wide memories. This noise can be measured easily with 
a high bandwidth oscilloscope by attaching the scope 
ground to the actual test system ground and monitoring the 
DUT ground pin with one channel. 

Excessive ground noise creates several problems: First, this 
noise is capacitively coupled to the input drive signals through 
the DUT input capacitances; if large enough, DC coupling 
through the DUT input clamp diodes can occur (Figure 7). The 
DUT output levels are, of course, referenced to the DUT 
ground potential whereas the receiver board is referenced to 
test system ground, introducing inaccuracy in access time 
measurements, etc. 






Figure 6. Byte Wide Memory Ground Transients 





For small magnitudes of noise, Vt, noise is AC coupled to the 
inputs through the input capacitance, Q. If Vj is low, large 


positive values of Vt may momentarily fonvard bias the input 
clamp diode, creating a DC coupling. 


Figure 7. Ground Noise Coupling to the Inputs 
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Worst of all, severe ground noise can make functional testing 
at or near the guaranteed input levels (Vih and Vil) impossi¬ 
ble. To demonstrate, assume the device ground noise reaches 
a positive 0.8V with respect to test system ground during 
output switching. Assume the input driver high level is pro¬ 
grammed to 2.0V, minimum Vm for most TTL devices. The 
actual voltage between a "high" DUT input and its ground is 
only 1.2V. The typical room temperature threshold voltage of a 
TTL device is 1.5V, and the device interprets 1.2V as a logic 
"low." This causes the memory to access a new memory 
location momentarily. The resultant momentary change in 
output data interferes with access time measurements. In 
severe cases, this momentary switching of output data creates 
additional ground noise which also feeds back to the inputs 
resulting in sustained oscillations. This noise interaction can 
also be viewed with a dual trace oscilloscope as shown in 
Figure 8. Channel A of the scope is connected to the address 
input while channel B monitors the DUT ground pin. The input 
voltage, as seen by the DUT, can be viewed directly by putting 
the scope in "A-B," algebraic subtract mode. Note the 
scope ground is connected to test system ground as before. 
Attaching scope ground to the DUT pin ground should be 
avoided as this creates a "ground loop." If connected this 
way, large noise currents flow in the alternate ground path 
provided by the scope back to earth ground; this interferes 
with the scope's ability to measure high-speed events and 
modifies the condition which is to be observed. 

Several techniques can be employed to reduce ground noise 
probiems: 

-Keep the ground path as short as possible; use large 
diameter wire and "straight line" wiring techniques. 

' - Minimize the number of series connections in the DUT 
ground path; provide as many parallel ground connections 
as possible through each remaining connector. 


- If the system uses a Kelvin (force - sense) ground system, 
terminate the system by shorting force to sense on the 
DUT load board. Kelvin systems provide DC accuracy, but 
their response times are much too slow to aid in the 
suppression of ground noise at the test site. Terminating 
Kelvin early sacrifices a little DC accuracy, but the ability to 
use the previous sense line as second, low impedance 
ground path usually improves the overall test accuracy. 

-Provide multiple high frequency bypass capacitors as 
close as possible to the DUT, and again on the DUT load 
board. This allows the Vcc wiring to serve as an extra AC 
ground path for high frequency ground noise. 

- Reduce the DUT load capacitance (receiver and intercon¬ 
nect capacitance) as much as possible; avoid using low 
values of load resistors. Both techniques reduce the 
transient currents, thus improving test accuracy. When 
necessary, DUT output drive capability can usually be 
verified with DC tests. 

- If V|L and V|H tests are necessary, measure the maximum 
amount of ground noise that the specific device type to be 
tested generates in the actual test site. Set the input drive 
levels no tighter than "V|h plus the maximum noise" and 
"V|L minus the maximum noise." Using tighter limits over 
tests the devicel 

-Alternatively, use DC bench tests on a sample basis to 
verify that input margins are acceptable. This is a sound 
practice as the input thresholds of bipolar devices are 
extremely insensitive to fabrication process variations. 
Virtually any process variation or defect which would result 
in a threshold failure would also result in the catastrophic 
failure of other tests. 
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- DC verification of Vil and Vih can also be performed on 
the test system, but care must be exercised to insure that 
input voltages NEVER cross through the 0.8V to 2.0V 
window; voltages residing in this window can cause the 
DDT to switch, triggering sustained oscillations. 

• The Output "Tank Circuit": A second common problem 
encountered is resonance in the circuitry which connects the 
DUT outputs to the output comparators or receivers. This 
resonance occurs because the wire connecting the DUT 
outputs to the receivers is actually an inductor connected in 
series with the comparator input capacitance, forming a 
series resonant tank circuit (Figure 9). This load circuit is 
quite different from the typical loading situation found in a 
system environment. Notice that the capacitance in the 
tester tends to be a single large value of capacitance, 
lumped at the end of the DUT output drive line. The load 
capacitance in the system is generally smaller and it is 
distributed along the drive line; this configuration looks much 
more like a transmission line, with per unit length values of 
inductance and capacitance, than it does a resonant tank. 
The resonant frequencies found at the test site vary with 
wire length and capacitive toad, but tend to be in the 
100-500MHz range. The input voltage sensed by the 
receiver is actually the voltage at the center connection 
within the tank circuit, which can ring violently when the 
outputs switch; measurement errors of 5ns or more can 
occur. A good evaluation technique for this problem is to 
compare the waveforms observed at the output of the 
device with a "shmoo plot" of the output. Assuming a simple 
pattern is used, differences in these results may indicate a 
resonance problem. 

Corrective action for this problem includes: 

-Use short, low inductance connections from the DUT 
output to the receiver; minimize comparator and intercon¬ 


nect capacitance. Both techniques raise the resonant 
frequency of the tank circuit which limits the time measure¬ 
ment error and reduces the DUT's ability to stimulate 
ringing in the tank. 

- Use twisted pair wiring techniques to connect DUT outputs 
to the receivers. Though this raises the capacitance 
slightly, it reduces the purely inductive character of the 
interconnect, usually tending to reduce ringing. 

• Minimizing Cross-Talk: Cross-talk between the input and 
output lines of the DUT is also a common problem. 
Obviously, the greater the number of paths which must be 
packed into a given area, the greater the problem. The 
signal coupling that occurs adds noise to both the input 
lines, making V|h and V|l testing difficult, and output lines, 
reducing the accuracy of timing measurements. Techniques 
which tend to reduce cross-talk include the following: 

- Keep wires as short as possible and avoid laying wires on 
top of each other. 

-Reduce output loading to minimize the magnitude of 
current transients which could be coupled into adjacent 
lines. 

- Use twisted pair or coaxial cable wherever possible; take 
care to tie all grounds from these transmission lines 
together at both ends. 

- Use ground plane or ground mesh techniques in the load 
board and the handler interface if possible. A true ground 
plane permits the use "strip" transmission lines which not 
only minimize cross-talk, but also reduce ground noise. 

Though expensive, ground plane techniques offer the test 
engineer a consistent reference voltage which can be used to 
identify and segregate the various components and sources of 
noise. 
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Ll, the interconnect inductance and CcoMPARATOR a series resonant tank circuit which can cause time 

measurement errors. 



Figure 9. Resonance of the Outputs 


Conclusion 

Advanced Micro Devices has invested significantly in the 
development of advanced, high-performance bipolar memory 
technologies and products. As the preceding discussion 
demonstrates, the memory tester presents a very different 
environment to the memory device than does the system. The 


additional constraints placed on the tester virtually guarantee 
that devices which function in this "worst case" environment 
will perform satisfactorily in the system. However, this worst 
case environment may also selectively reject the best per¬ 
forming devices; i.e., those with the fastest access times and 
best drive characteristics. This occurs because high-perfor- 
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reward the bipolar memory user by assuring acceptance of the 
best and broadest range of bipolar memories currently avail¬ 
able. 


mance devices magnify the problems found in the tester 
environment. The information presented here should aid the 
component engineer in recognizing and resolving these spe¬ 
cial test environment problems. Attention to these details will 
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ADVANCED MICRO DEVICES BIPOLAR PROMS 


This report describes the technology used to manufacture 
AMD’s family of Bipolar PROMs. This includes Standard 
PROMs from the 256 bit through the 128K level, Registered 
PROMs, and AMD's newest family — Diagnostic PROMs with 
Serial Shadow Register. Included is a discussion of the wafer 
fabrication in which an advanced, highly reliable platinum 
silicide fuse is utilized. A description of the major circuit 
elements and their testing is discussed as well as reliability 
testing and results. 

AMD's families of Bipolar PROMs are manufactured in two 
highly advanced wafer fabrication areas located in San 
Antonio, Texas. One area manufactures PROMs on 5 inch 
diameter wafers which is very advanced for the industry. The 
other area is the world's first 6 inch bipolar wafer line. These 
two wafer fabrication areas will provide for the growing 
demand for Bipolar PROMs at very competitive costs for many 
years. In fact, AMD's commitment is to continue to be the 
leading supplier of Bipolar PROMs in both technology and 
service. Two distinct wafer fabrication processes are used — 
IMOX II and IMOX III. IMOXII is an advanced junction isolated 
process utilizing walled emitter transistors for very high speed 
circuits. Most circuits currently in production use the IMOX II 
process and it provides extremely high performance circuits 
with good yields. The IMOX III or "Slot" process utilizes a very 
narrow and deep silicon etch to create a slot in the silicon to 
isolate active component areas. This is the most advanced 
bipolar process available and will provide density and perfor¬ 
mance advantages unmatched by any other semiconductor 
technology available today or in the near future, depending on 
density and performance requirements, most new Bipolar 
PROM products will be designed using the IMOX III process. 
The circuit design concepts are similar on each of the PROM 
products with the result that the products can be programmed 
using the same hardware. Only the socket adaptor required for 


the PROM configuration and pin count is different. The same 
programming algorithm is used for all devices. The program¬ 
ming algorithm is also chosen to minimize programming time. 
The PROMs utilize a platinum Schottky diode structure with 
barrier metal. Dual layer metal is employed to maximize speed 
and minimize chip area. This applies to both the IMOX II and 
IMOX III process. All Advanced Micro Devices’ circuits are 
screened to MIL-STD-883, Method 5004 class B or better, 
with burn-in as an option. Nearly all PROM products are on 
AMD's APL (approved product list) which means they meet all 
standard military requirements including package dimensions. 
AMD has also announced a new quality program called 
INTERNATIONAL STANDARD 500. While it is the objective to 
build quality into all PROM products toward an objective of 
zero defects, INT-STD-500 guarantees that lots shipped will 
not exceed a defect level of 500 parts per million. 

The Process Technology 

The IMOX™ II Process 

THE IMOX II process is the next evolutionary step beyond the 
conventional bipolar Schottky process. This process utilizes 
platinum silicide fuses, ion implanted bases and emitters, 
oxide walled emitter structures, and dual layer metal. Platinum 
silicide continues to be the fuse material for several reasons. 
First, it has been demonstrated to be an extremely reliable 
fuse material. It does not exhibit the growback phenomenon 
common to nichrome technologies; it is not moisture sensitive 
in freeze-out tests; it is less fragile than nichrome and it does 
not have mass transport problems associated with moderate 
current densities. Second, the manufacturing process is easily 
controlled with regard to reliability factors and fusing currents. 
Third, the fuses are quite easy to form during the manufactur¬ 
ing process without a substantial number of additional pro¬ 
cessing steps. 




P SUBSTRATE 


Figure 1 

IMOX-II TECHNOLOGY 


*IMOX is a trademark of Advanced Micro Devices, Inc. 


7-22 









Figure 1 is a cross section of an IMOX II transistor. A heavily 
doped buried layer diffusion is first performed to allow for the 
fabrication of NPN transistors with low saturation resistances. 
A thin epitaxial layer is grown. The isolation and base regions 
are effectively self-aligned using a composite masking ap¬ 
proach. The combined use of localized oxidations and ion 
implanting result in a transistor structure where the vertical 
side of the emitter is walled by oxide and does not come in 
contact with the base. This feature greatly reduces the emitter 
base capacitance and significantly improves the switching 
speed of the transistor. A short series of steps results in the 
definition of polycrystalline silicon in the shape of the fuse. 

Following the formation of the emitter, platinum is sputtered 
over the entire wafer. Since all contacts, Schottkies, and fuses 
are exposed at this point, an alloying operation allows plati¬ 
num silicide to form. The residual platinum is etched off the 
wafer leaving the silicide contacts, Schottkies, and fuses. After 
this step, the semiconductor elements of the circuit have been 
completely formed, and all that remains is the interconnect 
metalization. To form the interconnects, aluminum is used as 


the primary conducting element. Aluminum has a very strong 
affinity for silicon, including that in platinum silicide. To retain 
the advantages of the very stable platinum silicide Schottky 
devices, it is necessary to sputter an inactive metal — 
tungsten — with a small amount of titanium as a bonding 
agent over the surface of the wafers to serve as a barrier to 
the diffusion or microalloying of the aluminum. Aluminum is 
now evaporated over the surface of the wafers and the 
aluminum interconnections are defined. Figure 3 shows the 
structure of the metal layer. 

To complete the dual layer metalization structure, silicon 
dioxide is deposited on the wafer and etched with interlayer 
metal connect openings (vias). A second layer of aluminum is 
then placed on top of the dielectric. This layer has a thickness 
greater than the first one and is especially suited for power 
busses and output lines. To complete the circuit, a layer of 
nitride is deposited over the top of the wafers and etched at 
the appropriate locations to allow for bonding pads (see figure 
2 ). 



Figure 2 

2-Layer Metallization Structure 


The IMOX™ III (Slot) Process 

Figure 3 shows a cross section of the IMOX III process. This 
process will be used on most new and advanced bipolar 
PROM products. It will provide performance and manufactur¬ 
ing advantages unmatched by any other semiconductor tech¬ 
nology. The method of isolating active component areas is 
what makes this process different from the IMOX II process 
previously discussed. A reactive ion etch creates deep vertical 
slots in the silicon surface. These slots extend through the epi 
region into the substrate. A P+ channel stopping implant is 
placed at the bottom of the slot. An oxide is thermally grown 


and the slot is filled with insulating polysilicon. The surface is 
then planerized to provide superior metal step coverage. The 
remaining processing steps are very similar to the IMOX II 
process. This technique of isolation reduces substantially the 
collector to isolation spacing compared to conventional junc¬ 
tion isolation techniques. The result is a much smaller chip 
size for a given memory size and greatly improved switching 
speeds. The lateral platinum silicide fuse design is retained 
because of its proven reliability and ease of manufacturing. 
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EXTRINSIC BASE -INTRINSIC BASE 


BASE CONTACT 


FIELD OXIDE 







POLYSILICON 


SIDEWALL OXIDE 


P CHANNEL STOP 


Figure 3 

IMOX™ ill (SLOT) TECHNOLOGY 


PROGRAMMABLE READ-ONLY MEMORY CIRCUITRY 

Advanced Micro Devices' bipoiar PROM designs have the for that of the Am27S20, the circuit techniques are the same 

general configuration shown in Figure 4. Although the figure is for the entire generic family of PROMs. 







Figure 4. PROM Circuitry Block Diagram 
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Input, Memory & Output Circuitry 

Two groups of input buffers and decoders called "X" and "Y" 
are used to drive word lines and columns respectively. The X- 
decode addresses (A 3 -Ay) have Schottky clamp diode pro¬ 
tected, PNP inputs for minimum loa^ng. (Figure 5). The X- 
input buffers (A 3 - Ay) provide A and A outputs to a Schottky 
decode matrix which selects one of 64 word drivers. The word 
line drivers are very fast high current, high voltage, non¬ 
saturating buffers providing voltage pull down to the selected 
word line. 

The Y-decode address buffers (Aq-Aj) are also Schottky 
diode clamped, PNP inputs driving a Schottky diode matrix. 
However, this diode matrix selects one of eight columns on 
each of the four output bits. The selected column line drives 
the sense amplifier input to a high level in the case of a blown 
fuse, or current is shunted through an unblown fuse through 
the selected word driver to ground resulting in a "low" input to 
the sense amplifier. 


The sense amplifier is a proprietary fast level shifter-inverter 
with temperature and voltage threshold sensitivities compen¬ 
sated for the driving circuitry. Each of the four sense amplifiers 
in this circuit provides active drive to an output buffer. 

Each output buffer also contains a disable input, which is 
driven from the chip-enable buffer. The chip-enable buffer 
input is a Schottky diode clamped PNP buffered design with an 
active pull up and pull down to drive the output buffer. 
Additionally, the chip-enable gate contains circuitry to provide 
fuse control as described below. 

Fusing Circuitry 

Platinum silicide fuses as implemented in Advanced Micro 
Devices' PROMs have extremely high fuse current to sense 
current ratios. Sensing normally requires that only a few 
hundred microamps flow through the fuse, whereas absolute 
minimum requirements for opening the fuse are approximately 
100 times that amount. This provides a significant safety 
margin for transient protection and long-term reliability. 


SCHOTTKY CLAMP 
FOR TRANSIENT CLAMPING 



TO DECODE MATRIX 


Figure 5. Input Buffer Schematic 
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High-yield fusing of platinum silicide fuses requires that a 
substantial current be delivered to each fuse. This current is 
sourced from the output terminals through darlingtons which 
can drive the column lines when enabled. These darlingtons 
are driven directly from the output and are selected by the Y- 
decode column select circuitry. Current during fusing flows 
from the output through the darlington directly to the fuse 
through the selected array Schottky and finally through the 
row-driver output transistor to ground. This path is designed 
for a very large fusing current safety margin. 

The control circuitry works as follows: After Vcc is applied, the 
appropriate address is selected and the S input is taken to a 
logic high, the programmer applies 20 volts to the bit output to 
be programmed. The application of the 20 volts simultaneous¬ 
ly deselects the output buffer to prevent destructive current 
flow, and powers down internal circuitry unneeded during 
fusing to minimize chip heating. 

It also enables the darlington base drive circuitry, makes 
power available to the darlington from the output and enables 
the fusing control circuitry. At this point, the PROM is ready for 
the control line at the chip-enable pin to release the selected 
row driver to allow current flow through the fuse. This 
technique is particularly advantageous because the control 
signal does not supply the large fusing currents. They are 
supplied through the darlington from the output power supply. 
Some care must be taken to avoid excessive line inductance 
on the output line. Reasonable and normal amounts of care 
will reward the user with high-programming yields. 

Special Test Circuitry 

All Advanced Micro Devices PROMs include high-threshold 
voltage gates paralleling several address lines to allow the 
selection of special test words and the deselection of the 
columns to allow for more complete testing of the devices. 
Additionally, special test pads accessible prior to assembly 
allow for testing of some key attributes of the devices. The 
function of these special circuits will be described in more 
detail In the section, "Testing", later in this report. 

There are several advantages to this technique. First, the two 
high current power sources, Vcc and the voltage applied to the 
output do not have critical timing requirements. The low 
current chip select pin gates the fusing current into the circuit. 
Since it is generally desirable to gate the fusing current into 
the chip at relatively fast rates, the use of the chip select for 
this purpose avoids the speed trade-off which would exist 


7- 


using the output voltage as the control. The output voltage 
must not be raised too quickly to avoid breakdown and 
latchback conditions which might occur with sub-microsecond 
rise times on the output. 

The second major advantage of this technique is that in the 
event that the fuse does not open during the first attempt to 
blow it, a near DC condition may be safely applied to it with no 
danger of developing a reliability problem such as that which 
occurs with nichrome fuses. This will be discussed in more 
detail later. The algorithm can therefore be designed first to 
minimize the time required to program the PROM, i.e. with a 
fast first pulse, and second, to maximize the probability that 
any circuit will program. Most PROMs do, of course, fuse 
satisfactorily with all short pulses. However, it is impossible for 
any manufacturer to guarantee absolutely that all fuses in all 
circuits receive 100 percent of the rated fusing current during 
programming. 

Circuit defects which may be resistant to pre-programming 
testing prevent such a guarantee. It is, therefore, quite 
important to have a fuse material insensitive to marginal 
conditions. Even the application of single, short pulses does 
not guarantee that no fuse received marginal amounts of 
current during fusing. The silicide fuse provides this safety 
margin and allows the programmer to maximize the possibility 
of fusing by applying near DC condition to the fuses. 

Fuse Characteristics 

When a fast (less than 500ns rise time) current pulse is 
applied to a fuse, the fuse voltage rises abruptly to a value 
approaching the level anticipated from calculations of the 
room temperature resistance. However, it quickly falls to a 
value of approximately two volts. This value is nearly indepen¬ 
dent of the applied current. During this period of time, typically, 
the fuse is molten. Very abruptly, the fuse current drops to 
zero indicating the separation of the platinum silicide into two 
distinct sections. Scanning Electron Microscope photographs 
of the resulting fuses (see Figure 6) indicate that the typical 
case is a sharp, clean separation in excess of a micron. This 
separation occurs in the center of the fuse because the bow- 
tie structure (see Figure 7) concentrates the energy density in 
the center away from the aluminum lines. The energy density 
in the center of the fuse is capable of creating temperatures 
substantially greater than required to melt the silicide. The very 
abrupt, high power applied to the fuse melts the fuse center 
and results in a wicking of material on either side due to 
surface tension. 



FINAL TESTING OF ADVANCED MICRO DEVICES' MEMORIES 


Wafer Level Tests 

In addition to all the standard DC tests, Advanced Micro 
Devices performs a series of special tests to conform to the 
screening of criteria of MIL-STD-883, Method 5004 3.3 and 
the 0.05% AQL INT-STD-500. Also, AMD performs special 
tests to increase the confidence level of unique address 
selection and to demonstrate fusing capability on all columns 
and word drivers. To accomplish this, diodes are connected 
from the column lines and the word lines to special test pads 
which are accessible only during wafer probing. (See Figure 
4). Using these diodes. Advanced Micro Devices confirms that 
each word driver is capable of sinking sufficient current to 
blow fuses, has appropriate saturation characteristics for AC 
performance, and has sufficient voltage breakdown to with¬ 
stand fusing voltages. In addition, using special software, a 
sequence of tests dramatically increases the confidence of 
unique address selection on the address decoding. All darling- 
tons are checked to confirm that sufficient current drive is 
available to blow fuses from any column. Schottky diode array 
leakage Is also checked to affirm that it is sufficiently low so as 
not to overload the pull down circuitry during the high-voltage 
application of fusing. Finally, high voltages are applied to the 
inputs and outputs to remove potentially weak devices before 
the PROM's are assembled. 

Test Fusing 

Each PROM has two additional word drivers connected to 
special test fuses. These test words are valuable in demon¬ 
strating beyond reasonable doubt that the device is capable of 
opening fuses in ali columns. They also increase the confi¬ 
dence levei in unique addressing. Furthermore, the test words 


serve as correlatable measures of the access times that the 
user can expect from his devices after he has placed his own 
program in the memory. These test words are not visible to the 
user unless he applies special voltages to certain address 
pins. Figure 8 is a diagram of this input circuit. One hundred 
percent of the PROM devices shipped from Advanced Micro 
Devices have had AC testing for access and enabie times at 
high-and iow-power supply voltages to affirm their AC charac¬ 
teristics. 

The resuit of this extensive testing at both the wafer and 
finished device ievel is a product with very high-programming 
yields and virtually guaranteed AC performance after the user 
places his program in the parts. Additionally, the high voltage 
tests provide an additional level of confidence that the oxide 
and junction integrity is excellent in each circuit and that the 
devices will be relatively insensitive to small transients com¬ 
mon to programming equipment. 



RF000020 


Figure 8. Special Input Circuit Used for Array 
Deselection and Test Word Check. 
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Reliability Testing AMD's reliability standards & goals. Product is tested by 

generic groupings, all key elements of the qualification test 
All new AMD products must pass strict reliability requirements matrix are repeated monthly, and performance to standards Is 

prior to production release. Following qualification, the long reviewed by the Executive Quality Board For Bipolar PROMs, 

term reliability of AMD's products is routinely assessed in over fifty billion fuse hours have been completed with no fuse 

AMD's Reliability Monitor Program (AMD 15-015). The monitor related failures, 

program in effect ensures monthly requalification of product to 

RELIABILITY MONITOR PROGRAM FOR DEVICES IN MOLDED PACKAGES 


TEST 

CONDITIONS 

TEST 

METHOD 

SAMPLE 

SIZE 

TARGET MAX 
FAIL RATE 

ALERT LEVEL 
FAIL RATE 

1. Infant 

Mortality 

160 hours at 125“C or 

85'’C ambient(Tj < ISO^C 
nominal) Initial and end¬ 
point electrical-QA tape 

06-108 

300 

0.15% @ 85‘’C 
0 .20% @ 

125“C 

0.4% @ 85°C 

0.6% @ 125‘’C 

2. Operating 

Life 

1000 hrs (1160 total) @ 

125°C or 85°C ambient (Tj 
< 150°C, nominal) Initial & 
end-point Electrical - QA 
tape 

06-108 

120 

0.2%/Ik hr at 
85‘’C 0.3%/Ik 
hr at 125°C 

1.0%/Ik hr at 

85°C 1.0%/Ik 
hr at 125‘’C 

3. Long Term 

Life 

5,000 hrs cum @ 125''C or 
85'’C (Tj < 150‘’C, nominal) 
Selected from Test 2 
above. Test Tape Interim 
point at 2k hours 

06-108 

120 

0.2%/Ik hr at 
85'’C 0.3%/Ik 
hr at 125°C 

1 .0%/Ik hr at 

85°C 1.0%/Ik 
hr at 125‘’C 

4. Temperature 
and Humidity 

85°C/85% RH/low power 
bias, 500 hours and 

1000 hrs 

Initial, Intermin and end¬ 
point electrical QA tape 

06-119 

50 

0.5% at 500 
hrs 

1 .0% at 1000 
hrs 

2% at 500 hrs 
4.0% at 1000 
hrs 

5. Temperature 

Cycle 

A. 1000 cycles: -65°C to 
150'’C, 30 minutes/ cycle. 
High temperature (75°C 
min) Functional End-point 
Electrical Test 

06-109 

50 

1.3% 

4.0% 

6 . Pressure 

Cooker 

121°C 15psi, 160 hours, 
unbiased. Initial end-point 
electrical 

06-120 

50 

1.0 

4.0% 
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RELIABILITY MONITOR PROGRAM FOR DEVICES IN HERMETIC PACKAGES 


TEST 

CONDITIONS 

TEST 

METHOD 

SAMPLE 

SIZE 

TARGET MAX 
FAIL RATE 

ALERT LEVEL 
FAIL RATE 

1. Infant 

Mortality 

160 hours at 125°C 
ambient Initial and 
end-point electrical 
test - QA tape 

06-108 

300 

0.2% 

0.4% 

2. Operating 

Life 

1000 hrs (1160 total) at 

125°C ambient 

Initial and end-point 
electrical test - 
QA tape 

06-108 

120 

0.2%/Ik hr 

1.0%/Ik hr 

3. Long Term 

Life 

5,000 hrs cum, 

Selected Test 2 groups, 
same conditions and test 
tapes Interim point at 2k 
hours 

06-108 

120 

0.2%/Ik hr 

1.0%/Ik hr 

4. Temperature 

Cycle 

1000 cycles, (-65° to 

150°C), 30 min/cycle 
end-point-hermeticity 
and electrical test 

QA tape 

06-109 

50 

0.7% 

2% 

5. 150°C 

Operating 

Life 

1000 hours at 150°C 
ambient 

Initial and end-point 
electrical - QA tape 

06-108 

50 

0.6%/Ik hr 

3.0%/Ik hr 







































Bipolar PROMs as Programmable Logic Products 


Selection Guide 


PART 

NUMBER 

INPUTS 

OUTPUTS 

PRODUCT 

TERMS 

REGISTERED 

OUTPUTS 

tpo/lcc 

tsu/tcP-Q^lcC 

COM'L (MAX) 

Am27S19A 

5 

8 

32 


25ns/115mA 

Am27S19SA 

5 

8 

32 


15ns/115mA 

Am27S21A 

8 

4 

256 


30ns/130mA 

Am27S13A 

9 

4 

512 


, 30ns/130mA 

Am27S29A 

9 

8 

512 


35ns/160mA 

Am27S25A 

9 

8 

512 

8 

30ns/20ns/185mA 

Am27S25SA 

9 

8 

512 

8 

25ns/12ns/185mA 

Am27S33A 

10 

4 

1024 


35ns/140mA 

Am27S65* 

10 

4 

1024 

4 

30ns/15ns/165mA 

Am27S65A* 

10 

4 

1024 

4 

23ns/10ns/165mA 

Am27S281A 

10 

8 

1024 


35ns/185mA 

Am27S35A 

10 

8 

1024 

8 

35ns/20ns/185mA 

Am27S37A 

10 

8 

1024 

8 

35ns/20ns/185mA 

Am27S185A 

11 

4 

2048 


35ns/150mA 

Am27S75* 

11 

4 

2048 

4 

30ns/15ns/175mA 

Am27S75A* 

11 

4 

2048 

4 

25ns/12ns/175mA 

Am27S291A 

11 

8 

2048 


35ns/185mA 

Am27LS291 

11 

8 

2048 


30ns/90mA 

Am27S29lSA 

11 

8 

2048 


20ns/185mA 

Am27S45A 

11 

8 

1024 

8 

40ns/20ns/185mA 

Am27S45SA 

11 

8 

1024 

8 

25ns/10ns/185mA 

Am27S47A 

11 

8 

1024 

8- 

. 40ns/20ns/185mA 

Am27S47SA 

11 

8 

1024 

8 

25ns/10ns/185mA 

Am27S41A 

12 

4 

4096 


35ns/185mA 

Am27S85* 

12 

4 

4096 

4 

35ns/15ns/185mA 

Am27S85A* 


4 

4096 


27ns/12ns/185mA 


•These devices contain SSR™ on chip diagnotics 








































































































































GENERIC PROGRAMMING INFORMATION 


Advanced Micro Devices Bipolar PROMs are members of a 
generic series incorporating common programming proce¬ 
dures. All parts in this series are produced with a fusibie link at 
each memory location storing a logic LOW and can be 
selectively programmed to a logic HIGH by applying appropri¬ 
ate voltages to the circuit. 

All parts are fabricated with AMD's fast programming highly 
reliable platinum-silicide fuse technology. Utilizing an easily 
implemented programming algorithum, these products can be 
rapidly programmed to any customized pattern. Extra test 
words are pre-programmed during manufacturing to insure 
extremely high field programming yields and produce excellent 
parametric correlation. 

Platinum-silicide was selected as the fuse link material to 
achieve a well-controlled melt rate resulting in large non- 
conductive gaps that ensure very stable long term high 
reliability. Extensive operating testing has proven that this low- 
field, large gap technology offers the best reliability for fusible 
link PROMs. 


High-yield fusing of the platinum-silicide fuses require that a 
substantial current be delivered to the decoded and selected 
fuse. The fusing current path has been designed to provide a 
large fusing current safety margin. This, however, generates 
large current transients at the time the fuse enable input goes 
to V|HH. and a proportional current decrease at the time the 
fuse opens. The magnitude of this current change may be 
between 50 and 150 mA with rise and fall times of 2 -10 ns. 
Some care must be taken to avoid excessive line inductance 
in the output lines of the device (Vcco for ECL devices) as 
well as the ground line to the device in order to maximize 
fusing yields. 

The PROMs may become hot during programming due to the 
large currents being passed. Programming cycles should not 
be continuously applied to one device for more than 5 
seconds to avoid heat damage. If this prograrhming time is 
exceeded, all power to the chip, including Vcc. should be 
removed for a period of 5 seconds after which programming 
may be resumed. 


PROM Programming Equipment Guide'* 


Advanced Micro Devices has an ongoing program of evaluation and qualification of PROM programming equipment from various 
hardware manufacturers. Qualification by AMD implies that the equipment has been evaluated for proper implementation of the 
programming algorithm presented at the device socket pins. Programming yield analysis on a limited sample size is also evaluated 
to meet expected, results of AMD. 

Manufacturers listed below have been qualified on the particular equipment listed only. Not all manufacturers have implemented 
AMD's complete product line. Please contact your local AMD sales representative for up-to-date information regarding 
manufacturers implementation status. 


Model UPP-803 


Model EPP-80 
Model MPP-80S 


UniPak 
UniPak II 
UniPak MB 


UniPak 

10525 Willows Road N.E. Systems 19, 29, & 100 ,, 7 "'':,, 

Redmond, Wa. 98052 Model 22 , 

(206) 881-6444 

Digilec, Inc. 

1602 Lawrence Avenue ... , ,,00000 oAm ho 

Ocean, N.J. 07712 '^AM-12 

(201) 493-2420 

Kontron Electronics 

630 Price Avenue Model EPP-80 . . 

Redwood City, Ca. 94063 Model MPP-80S 

(415)361-1012 

Oliver Advanced Engineering 

320 W. Arden, Suite 220. oh 

Glendale, Ca. 91203 
(818) 240-0080 

Stag Systems, Inc. 

528-5 Weddell Drive Model PPX 

Sunnyvale, Ca. 94086 ModerPP17 

(408) 745-1991 

Valley Data Sciences, Inc. 

2426 Charleston Road ncn 

Mt. View, Ca. 94043 S®"®® 

(415) 968-2900 

Software support for PROMs as programmable logic products is available from the following companies, please contact the 
indicated company for the status of their particular product; 

Assisted Technology, Inc. (CUPL) 

2381 Zanker Road, Suite 150 
San Jose, Ca. 9513 
(408) 942-8787 

DATA I/O (ABEL) (PROMLINK) 

10525 Willows Road N.E. 

Redmond, Wa. 98052 
f206) 881-6444 


Publication # Rev. Amendment 
05065 B /O 

Issue Date: May 1986 


Model PPX 
ModerPP17 





TTL PROM Programming Procedure 
Fusing Technique 

Advanced Micro Devices' PROM circuits have been designed 
to use a programming aigorithm which minimizes the require¬ 
ments on the programmer yet allows the circuit to fuse the 
platinum silicide links quickly and reliably. Specifically, the 
following sequence of events must take place: 

1 . Vcc power is applied to the chip; 

2. The appropriate address is selected; 

3. The chip is deselected; 

4. The programming voltage is applied to one output; 

5. The fuse enable voltage is raised to enable a high-threshold 
voltage gate. This action gates the current flow through the 
proper fuse resulting in an open fuse in a few microseconds; 

6 . The output voltage is lowered (the programming voltage 
removed); 

7. The device is enabled and the bit sensed to verify that the 
fuse has blown. In the unusual event that the fuse does not 
verify as blown, a sequence of much longer pulses is 
applied to the fuse at a high duty cycle until the fuse verifies 
as open; 


8 . The sequence of 2 through 7 must be repeated for each 
fuse which must be opened. 

9. At the conclusion of programming, the device should be 
verified for correct data at all addresses with two (2) Vcc 
supply voltages (Vcc = 5.7 V & Vcc = 4.4 V.). 

NOTES ON PROGRAMMING 

1. All delays between edges are specified from the completion 
of the first edge to the beginning of the second edge, not 
the midpoints. 

2. Delays ti through te must be greater than 100 ns; maximum 
delays of 1.5 /nS are recommended to minimize heating 
during programming. 

3. During ty, the output being programmed is switched to the 
load R and read to determine if additional programming 
pulses are required. 

4. Outputs not being programmed are connected to Vqnp 
through resistor R which provides output current limiting. 

5. All output enable pins, except the output enable used as the 
Fusing Enable Input, should be held at V|lp for Sp inputs 
and V|HP for Gp inputs. 


PROGRAMMING PARAMETERS Ta = 25°C 


Parameter 

Symbol 


V|HH 


VPE 


Vop 


V|HP 


V|LP 


VCCP 


dVop/dt 


dVpg/dt 



Parameter 

Description 


Control Pin Extra High Level @ 10-40 mA 


Fusing Enable Voltage (g 10-40 mA 


Program Voltage @ 15-200 mA 


Input High Level During Programming and Verify 


Input Low Level During Programming and Verify 


Vcc During Programming @ Ice = 50 - 200 mA 


Rate of Output Voltage Change 


Rate of Fusing Enable Voltage Change 


Fusing Time First Attempt 


Fusing Time Subsequent Attempts 


Delays Between Various Level Changes 


Period During which Output is Sensed for Veiown Level 


Pull-Up Voltage On Outputs Not Being Programmed 


Pull-Up Resistor On Outputs Not Being Programmed 
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PROGRAMMING WAVEFORMS 


PIDDRESS 

INPUTS 



SELECTED ADDRESS STABLE 


i-y^— ^IMP 

i "^ILP 

I 



*^E 

•^IHP 

^ILP 

UOP 


^OH 

^OL 


yiHP 

'JiLP 


WF022020 


PROGRAMMING 4 Bit WIDE TTL PROMs 


Uccp '^ONP 



SIMPLIFIED PROGRAMMING DIAGRAM 


Part Number 

Fuse 

Enable Pin 

Am27S20/21 

GT 

Am27S12/13 

G 

Am27S32/33 

Gi 

Am27S184/185 

G 

Am27S40/41 

Gi 


PROGRAMMING 8 Bit WIDE TTL PROMs 


Mccp Moffj 



Part Number 


Fuse 

Enable Pin 


Am27S15 

Am27S18/19 

Am27S28/29 

Am27S280/281 

Am27S290/291 

Am27S31 

Am27S180/181 

Am27S190/191 

Am27S43 

Am27S49 

Am27S51 


(h 

G 

Gl 


SIMPLIFIED PROGRAMMING DIAGRAM 











PROGRAMMING 4-WIDE REGISTERED PROMs 


The 4-bit wide Registered PROMs are programmed according 
to the generic TTL programming algorithm. This algorithm 
specifies a clock at the beginning of the programming cycle to 
establish output data states & enable register state. A second 
clock occurs prior to verification to bring programmed data to 
the outputs. The fuse enable input is the MODE (M) input. The 
DK input and all enable inputs (S & S/(^) should be held at a 
logic LOW throughout programming and verification. On the 
Am27S95 the G2 input should be held at a logic HIGH. 


In addition to the programmable fusible link array these 
devices contai n two (2 ) architecture fuses to program the 
Enable and the Initialize input functionality. Special verification 
circuitry within the device will permit the architecture word to 
be presented at the outputs for programming verification. This 
verification circuitry is enabled by holding the SD input at V|hh 
throughout programming and verification. The two-bit architec¬ 
ture word will then program the functionality of the respective 
inputs according to Table 1. 


Table 1 


Architecture 
Data Word 
(Hex) 



Am27S65, Am27S75, and Am27S95 

Input Function 

Am27S85 

Input Function 

G/GS Input 

I/iS Input 

G/GS/i/iS Input 

Asynchronous Enable (G) 

Asynchronous Initialize (1) 

Asynchronous Enable (G) 

Asynchronous Enable (G) 

Synchronous Initialize (IS) 

Asynchronous Initialize (1) 

Synchronous Enable 

(m 

Asynchronous Initialize (1) 

Synchronous Enable (55) 

Synchronous Enable 
(^) 

Synchronous Initialize (15) 

Synchronous Initialize (15) 



These Registered PROMs all have an additional 4-bit word 
which may be programmed to provide any arbitrary microin¬ 
struction for system initialization. The unprogrammed state of 
this word will initialize the data registers with all outputs LOW. 

These parts use the initialize (i/iS) pin as a select control 
between the array and the architecture & initialize words. 
Initialize (T/IS) HIGH enables the array for programming and 
disables the architecture & initialize words. Initialize (f/lS) 


LOW enables the architecture & initialize words for program¬ 
ming and disables the array. 

An easy implementation for programming the architecture & 
initialize words would be to invert the next higher address input 
(An +1) from the PROM programmer and apply this signal to 
the initialize (1/15) input pin. The array, architecture, and 
initialize words could then be programmed over a continuous 
address field according to Table 2. 


Device 

1/IS Pin 

Array Programming Address 
Field (Hex) 

Architecture Word 
Address (Hex) 

Initialize Word 
Address (Hex) 

Am27S65 


000 thru 3FF 

400 

401 

Am27S75 


000 thru 7FF 

800 

801 

Am27S85 

Aii 

0000 thru OFFF 

1000 

1001 

Am27S95 


0000 thru 1FFF 

2000 

2001 
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PROGRAMMING 4 Bit WIDE Registered PROMs 


R 0 - Rn 


Pin + ^ 1712 


X4 rN4- 
RPROMs : : 


Part Number 

Fuse 

Enable Pin 

Am27S65 

Am27S75 

Am27S85 

Am27S95 

(M) MODE 
(M) MODE 
(M) MODE 
(M) MODE 


8| 8^^S| DK 


SIMPLIFIED PROGRAMMING DIAGRAM 


PROGRAMMiNG 8-WIDE REGISTERED PROMs 


The 8-bit wide registered PROMs, with the exception of the 
Am27S55, are programmed according to the generic TTL 
programming algorithm. This aigorithm specifies a clock at the 
beginning of the programming cycie to establish output data 
states & enable register state. A second clock occurs prior to 
verification to bring programmed data to the outputs. The fuse 
enable input is the asynchronous enable (G) input. The 
synchronous enable input (^) on all parts is held at a logic 
LOW. 

The Am27S35, Am27S37, Am27S45, & Am27S47 all have an 
additional 8-bit word which may be programmed to provide 
any arbitrary microinstruction for system initialization. The 


unprogrammed state of this word will initialize the data 
registers with all outputs LOW. 

These parts use the initialize (t/iS) pin as a select control 
between the array and the initialize word. Initialize (i/I§) HIGH 
enables the array for programming and disables the initialize 
word. Initialize (1/15) LOW enables the initialize word for 
programming and disables the array. 

An easy implementation for programming the initialize word 
would be to invert the next higher address input, (An +1) from 
th^PROM programmer and apply this signal to the initialize 
(i/IS) input. The array and initialize word could then be 
programmed over a continuous address field according to 
Table 1. 


TABLE 1 


Device 

T/IS 

Array Programming Address 
Field (Hex) 

Initialize Word 
Address (Hex) 

G/GS Word 
Address (Hex) 

Am27S35- 

Am27S37 

Aio 

000 thru 3FF 

400 

N/A 

Am27S45- 

Am27S47 


000 thru 7FF 

800 

801 
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PROGRAMMING 8 Bit WIDE Registered PROMs 


^CCP 



Part Number 

Fuse 

Enable Pin 

Am27S27 

G 

Am27S25 

G 

Am27S35 

G. 

Am27S45 

G/GS 


PROGRAMMiNG the Am27S55 8-WiDE REGiSTERED PROM 


The Am27S55 is programmed according to a modified TTL 
programming algorithm. This algorithm specifies a clock at the 
beginning of the programming cycle which transitions between 
a TTL LOW level and V|hh to establish output data states & 
enable register state. A second clock, at normal TTL levels, 
occurs prior to verification to bring programmed da^ to the 
outputs. The fuse enable input is the multifunctional (G/GS/i/ 
IS) input. 


In addition to the programmable fusible link array t his dev ice 
cont ains two (2) architecture fuses to program the Enable or 
the Initialize input functionality. Special verification circuitry 
within the device will permit the architecture word to be 
presented at the outputs for programming verification. This 
verification circuitry is enabled by holding the Ai input at V|hh 
throughout programming and verification of the architecture & 
initialization fuses. The two-bit architecture word will then 
program the functionality of the G/GS/i/lS pin to one of the 
input functions according to Table 1. 


Table 1 


Architecture Data Word 
(Hex) 

Input Function 

G/^/T/iS Input 

00 

Asynchronous Enable (G) 

01 

Synchronous Enable (GS) 

02 

Asynchronous Initialize (I) 

03 

Synchronous Initialize (IS) 


This product has an additional 8-bit word which may be 
programmed to provide any arbitrary microinstruction for 
system initialization. The unprogrammed state of this word will 
initialize the data registers with all outputs LOW. 

This part uses the address input (Ai) as a select control 
between the array and the architecture & initialize words. Ai at 
either a TTL LOW or HIGH enables the array for programming 
and disables the architecture & initialize words. Ai when taken 


Table 2 


Device 

Ai (V|hh) Enable 
Control Pin 

Array Programming 
Address Field (Hex) 

Architecture Word 
Address (Hex) 

Initialize Word 
Address (Hex) 

Am27S55 

Ai2 

0000 thru OFFF 

1000 

1001 


to a V|hh l6vel enables the architecture & initialize words for 
programming and disables the array. 

An easy implementation for programming the architecture & 
initialize words would be to have the next higher address input 
(An +1). Ai 2 in this case, from the PROM programmer used to 
enable a V|hh HIGH level for the Ai input pin. The array, 
architecture, and initialize words could then be programmed 
over a continuous address field according to Table 2. 


7-36 


















PROGRAMMING the Am27S55 


Wccp 





Part Number 

Fuse 

Enable Pin 

Am27S55 | 

S/5s/i/Ig 


SIMPLIFIED PROGRAMMING DIAGRAM 


Am27S55 PROGRAMMING WAVEFORMS 
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ECL PROM Programming Procedure 


Fusing Technique 


Advanced Micro Devices' PROM circuits have been designed 
to use a programming algorithm which minimizes the require¬ 
ments on the programmer yet allows the circuit to fuse the 
platinum silicide links quickly and reliably. Specifically, the 
following sequence of events must take place: 

1 ■ Vcc power is applied to the chip; 

2. The appropriate address is selected; 

3. The chip is deselected; 

4. The programming voltage is applied to Vcco: 

5. The output to be programmed is raised to Vfe- This action 
gates the current flow through the proper fuse resulting in 
an open fuse in a few microseconds; 

6 . The programming voltage (Vcp) is lowered and the fuse 
enable voltage (Vfe) is removed from the output. 

7. The device is enabled and the bit sensed to verify that the 
fuse has blown. In the unusual event that the fuse does not 


verify as blown, a sequence of much longer pulses is applied 
to the fuse at a high duty cycle until the fuse verifies as open; 

8 . The sequence of 2 through 7 must be repeated for each 
fuse which must be opened. 

9. At the conclusion of programming, the device should be 
verified for correct data at all addresses with two (2 ) Vee 
supply voltages (Vee = -4.2 V, & Vee = -5.7 V.). 

NOTES ON PROGRAMMING 

1. All delays between edges are specified from the completion 
of the first edge to the beginning of the second edge, i.e., 
not the midpoints. 

2. Delays ti through t 5 must be greater than 100 ns; maximum 
delays of 1.5 ns are recommended to minimize heating 
during programming. 

3. During ty, the output being programmed is switched to the 
load R and read to determine if additional programming 
pulses are required. 

4. Outputs not being programmed are connected to Vqnp 
through resistor R which provides output current limiting. 


PROGRAMMING PARAMETERS Ta = 25"C 


Parameter 

Symbol 


Vfe 


Vcp 


V|HP 


V|LP 


Veep 


dVop/dt 


dVFE/dt 



Parameter 

Description 


Fusing Enable Voltage (Applied to Outputs) @ 10 mA 


Program Voltage @ 15-200 mA 


Input High Level During Programming and Verify 


Input Low Level During Programming and Verify 


Vee During Programming @ Iee = 50-400 mA 


Rate of Program Voltage" Change 


Rate of Fusing Enable Voltage Change 


Fusing Time First Attempt 


Fusing Time Subsequent Attempts 


Delays Between Various Level Changes 


Period During Which Output is Sensed for Veiown Level 


Pull-Down Voltage for Outputs (During Programming) 


Pull-Down Voltage for Outputs (During Verification) 


Pull-Down Resistor On Outputs Not Being Programmed 



PROGRAMMING WAVEFORMS 


raiDRESS 

INPUTS 


PROGRAMtCrO 

OUTPUT 


V'cco, *«tcoi, wccral 


OUTPUT 
ENABLE <G> 


SELECTED ADDRESS STABLE 



PROGRAMMING CYCLE 
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PROGRAMMING ECL PROMs 





SIMPLIFIED PROGRAMMING DIAGRAM 
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Guide to the Analysis of Programming Problems 

Application Note 
by 

AMD Bipolar Memory Product Engineering 


INTRODUCTION 


Advanced Micro Devices' Generic Series of Programmable 
Read Only Memory (PROM) circuits have been designed to 
provide extremely high programming yields. Available pro¬ 
gramming currents are over designed by a factor of four and 
special circuitry accessible only during testing is incorporated 
into each product to eliminate ordinarily difficult to detect 
shorts and opens in the array and decoders. As a result, 
unique decoding and very large fusing currents are virtually 
assured to the user. AMD PROMs have test fuses pro¬ 
grammed prior to shipment as a further guarantee. The results 
of such extensive testing and design considerations are 
programming yields consistently in the 98% to 99.5% range. 


Key to the achievement of such yields is a programmer 
properly calibrated to the AMD specification with good contac¬ 
tors, "clean" electrical wave forms and properly functioning 
subcircuits. In the event that your programming yields fall 
below 98%, you should investigate the characteristics of the 
failed devices to find a prominent failure mode, then use the 
attached information as a guide to resolving the problem. 
Simple problems can be very costly if not detected and 
corrected. 

Should you continue to have trouble optimizing your program¬ 
ming yield, contact your AMD representative or local program¬ 
mer manufacturer representative. 


Guide to the Analysis of Programming Problems 

Primary Symptom Secondary Symptom 


I) Units fail to program 
all desired bits 


A) Binary blocks of miss¬ 
ing data 


B) Random bits of missing 
data 


Possible Causes 


C) All data associated with 
a single output missing 

D) No data change 


1) Address driver output which remains continuously low or con¬ 
tinuously high. 

2) Address driver with a "low" voltage greater than 0.5V or a 
"high" voltage less than 2.4V. 

3) Poor, intermittent or no electrical contact to one or more ad¬ 
dress input pins. 

Any of the above may result in over programming half the array 
and not programming the other half. 

1) Address driver with a "low" voltage greater than 0.5V or a 
"high" voltage less than 2.4V. 

2) Poor electrical contact to address, chip enable and output 
pins. 

3) Excessive transient noise on Vcc. output pin (> 20.5V), or 
ground pins. Check with a high speed storage oscilloscope 
for peak values during programming. Use transient suppres¬ 
sion networks where appropriate, 

4) Programmer does not comply with AMD Programming Specifi¬ 
cation. (See Programming Parameters.) 

Examples: 

— Output voltage during programming less than 19.5V 
— Vcc during programming less than 5.0V 
— G voltage during programming less than 14,5V 

1) Poor or no electrical contact to that output pin. 

2) Defective current switch in programmer. 

1) Wrong device or programming socket. 

2) Programmer does not comply with AMD's Programming Spec¬ 
ifications. (See Programming Parameters.) 

Examples: 

— Output voltage during programming less than 19.5V 
— ypc during programming less than 5.0V 
— G voltage during programming less than 14.5V 
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Primary Symptom 

II) Over-Programmed 
Devices 


Secondary Symptom 

A) One output continuously 
at a Logic "1" 


B) All outputs continuously 
at a Logic "1" 


Possible Causes 

1) Programmer does not comply with AMD's Programming Spec¬ 
ifications. (See Programming Parameters.) 

Examples: 

— Output voltage during programming greater than 20.5V 
— Programmer timing incorrect 

2) Open outputs can appear to be programmed to Logic "1" 
with the presence of a pullup resistor even though the device 
has not actually been programmed. 

3) Excessive voltage transients on output lines during program¬ 
ming. Be sure appropriate transient suppression networks are 
placed on the outputs. 

1) No Vcc applied to device. 

2) No ground applied to device. 

3) Incorrect device type. 

4) Incorrect programming socket. 

5) Excessive voltage transients on output lines. Use transient 
suppression network shown in Figure 1. 


DEFINITIONS 


— Conductive Platinum-Silicide link used as a memory ele¬ 
ment in Advanced Micro Devices' PROM circuits. 

Unprogrammed Bit 

— A conductive fuse. 

Programmed Bit 

— A nonconductive fuse, that is one which has been opened. 

Output Low (Logic "0") 

— An output condition created by an unprogrammed bit. 

Output High (Logic "1") 

— An output condition created by a programmed bit. 

Failure to Program 

— A device failure in which a fuse selected to be opened failed 
to open during the fusing operation. 


Over Programmed 

—A device failure in which a fuse which was not selected to 
open nevertheless opened during the fusing operation. 

Address Driver 

— The voltage source which drives an individual address pin in 
the PROM. This source is part of the programmer and 
drives the address pin with "0"s (OV to .45V) and "1"s 
(2.4V to 5.5V) depending on instructions from the program¬ 
mer control circuitry. There is a separate address driver for 
every PROM address pin. 

Programmer 

—A system capable of providing the appropriate array of 
signals to a PROM circuit to cause certain user controlled 
bits to be programmed (i.e., fuses opened) in the device. As 
a minimum it consists of a memory containing the pattern to 
be programmed, control circuitry to sequence the address¬ 
ing and fusing control pulses, power supplies, and address 
drivers. 


TRANSIENT SUPPRESSION NETWORK 


i... 


IN4148 OR EQUIVALENT 


1N4746A OR EQUIVALENT 


Notes: 1. Clamp diodes should be connected to each output as close as physically possible to the device 
pin. 

2. Vcc should be decoupled at the device pin using .01pF//.1jLiF capacitors. 

3. AMD recommends that all address pins be decoupled using .001/iF capacitors. 
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